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This study examines the utility of an adaptive 
modeling technique
by which controllers can be synthesized 
to provide corrective dyna-ics
to a hu;:an operator's matheatical model 
in closed loop control systems.
T3e technique utilizes a class of Liapunov 
functions formulated for this
purpose, Liapunov's stability criterion 
and a model-reference system
configration. The Liapunov function 
is formulated to possess variable
cracteri+tics to take into consideration 
the identification dynamics.
The tine derivatiVe of the Lispuno7 function 
generates the identification
and control law for the mat atical 
moel system. These laws permit
the realization of a controller which 
updates the huiran o 
. rator'S
nrathe7ati-cal %=I ar- eters so that model 
and human operator produce
the sa res3Zone when sub ec'he 
tde S
Sery useful feature of this sty is 
the developmnt of a
-digital cputer program which is 
easily imnlemented and modified 
con-
current with experi-entation. The. 
program permits th modeling process
to interact with the experimentation 




This study presents an adaptive modeling 
technique which one
may utilize to identify and control 
a human operator's mathemati1l
model. The technique is based upon a model-reference 
system configu-
ration, as sho in igs. 1 & 2, a Liapunov 
function formulated for
this model-reference system and Liapunov's 
stability criterion. The
reference system in the configuration 
represents the actual h-an
operator. The model system in the 
configuration is constructed ini-
tially as an approe
Lzate mat'rmaticil representation of the 
reference
system and is derived fron consideration 
of the physiological processes
evident in the actu 1 ha~n oera
- tcr when performing a given tracking
task. T'e Liapznov function is formulated 
to possess variable chara-
terstiZs in order to derive the re.qZire identification 
dynamics. Zhe
ti1e deriv',tive of the Lipno. function 
generates the identi fcation
an cortrol las for the mathematical 
model. These identification and
control laws ermit the realization of 
a controller which updates the
mathematical model para-eters so tat 
model and hunan operator give the
same response when subjected to the same input signal.
The identification techniqu offers a theoretically 
consistent
approach for modeling huran operator 
activities from experimental data.
That is, the approach is theoretically capable 
of operating on the
available ex;perimental data and identifying 
a model system that can be
used in place of the hu-an operator.
A very useful featre of this study is the development 
of a dig-
ital computer program which is easily implemented 
and modified concurrent
with exerLmentati on. In this way, the 
modeling process interacts with
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the experi.entatiofn Drocess in a mutually 
benefical way.
It ~as the intent of this study 
that the modeling technique con-
tain 'learning ca.a-bilities 
in order for the technique to 
be versatile
enough to be applied to as broad 
a range of hu-an op
e- rator activities
as possible , including nonlinear 
hen . This "learning" 
feature
is incorporated into the adaptive 
controller structure.
One of the basic tasks of this modeling 
technique is to synthe-
size an adaptive controller and a nat 
er.atica noel representing the
h~"an oer~tor in ithe- nel-nfaerene 
Sysern. The realization of 
such
a oel ste on t dsird choice of th state variables.
a model s-stem de -end on 
txon'he .....
There ex:iSt several usefU choices 
which lead to different realizations.
in this st'iy t-wo tyes of reali 
Zations for the human operator 
math-
ic J " s re3 t n first s the controllab
l e realization
of te c SSt cc:: is t 
o5bserVa~e canoni.cal realiza-
lon of' the 
. .s ste.-. ad-. a 
disadvantages of both
o h model s-,-stem. I- 
-- 
r
these realizations are tece' 
?  i - re-ort. -tic t r S attenticn
is given to the convergence tine of the 
d ifying dynaics It is
sho, in t-his study that the rar
- - eter identification time for the
observable canorn
' r a-  rellzl2. mole is much less than 
the zarmeter
identification time required for 
the controllable realization. 
The dis-
advantage of the observable realization 
is that one cannot directly
measure al! of the state variales-- ox t the first state. 
This beco;es
apparent in the report.
This report consists of two basic 
parts. The first part of the
report discuSses two theoretIcal 
nodeling approaces which lead 
to a
controllable realization and to an observable 
canonical realization
of the htuian operator mathematical model. 
The second part presents
examples and expejrimental evidence to substantiate 
the validity of the
=athematical results. in this second part 
of the report the reference
system is represented by reels of tape 
containing recorded digital
inout-output data of an artificial hran operator 
when performing
a given tracking task. A digital coputer 
is used to generate the
identfiatif tion dynaics for the =athemat
i cal model.
The report is organized in the following 
manner. First, a mathe-
matical description of the problem is presented, 
illustrating the for-
nulation of the model-reference system 
and the error differential
equation. Next, the formulation 
of a LiapLunov function and its ti-e
derivatie is gien* I=nosing constraints 
on the Liapunov function
and its toie derivati .eri s one to 
obtain t.h identification and
control laws which realize an adaptive controller. 
After establishing
a relaticrship among se:eral equations 
the mathematical nodel represent-
ing the h--an operator is derived.
2. STATEZNT OF ?ROB-
Before considering tha derivation of the modeling approaches,
a stateent of tre basic problem is given. Consider the model-reference
system co n fig,-atons depicted in Figs. 1 & 2. The reference system
may represent the actual hu an operator. The stimulus-response 
data
for the huz-an operator are available from experimentation. It is 
as-
sx-ed that the h-.an operator when performing a control task may be
descri-ed by a vector differential equation
z Az 4 .r ()
where z denotes the response state vector, z = dz/dt and r represents
the sti- s ctor. The sqare matrices A and H are unknown. The
ob-,-tive -s to find a set of elements for matrices 
A and H so that the
r~=se of c ~c. (1 ~' tcas very closely the response of the human
oer--tor when both 'q, (1) and human operator are subjected to the same
s ti.u!s.
As a starting point for the modeling approaches, one may choose
a tentative nathe-matical model s -stem of the same form as Eq. (1). Let
the =odel re senting the controllable realization be described by
S= ~x - Cr (2)
where i is the same stimulus state vector as for Sq. (1), x denotes
the athematical model's resp n3se vector and = dx/dt. The square
matrices 3 and C are also unknown except that one may assign a set 
of
initial values to the elements of these matrices° Let these 
initial
matrices h denoted by Bo & Co . The initial values must be chosen 
to
be within the stability region 
of the tentative mathematical model 
system
as defined by a formulated Liapunov function. The 
problem is to identify
matrices B and C so that at the end of 
the identification interval
(Bo - B) -0 A and (C o - C)-- 
H. The mathematical model 
system is then
considered identified and representing the human 
operator.
There are several approaches 
one may take in order to solve 
this
modeling problem. This study considers 
two approaches and points out
the advantages and disadvantages of 
either approach. In addition, the
study discusses the trade 
offs one must consider when 
switching from one
approach to the other.
The next section presents 
the modeling technique which 
leads to
a mathematical model called 
the controllable form. First 
a nonlinear
model is derived, then the 
reduction to a linear model 
system is shown.
3. HUMAN OPERATOR MODELING - CONTROLLABLE FORM
3.1 Introduction
There are several methods for realizing relationships such as
given by Eq. (2). The realization depends upon the particular choice
of the state variables. The state variables chosen in this section are
referred to as th3 phase variables, a name that stems from the coordi-
nates of the phase space. This choice of state variables is a natural
one for the engineer, as these variables have a ready physical inter-
pretation. For example, for the human operator the output 
(response)
may be chosen as the first state variable, the rate of change 
with
respect to time of the first variable then is chosen as 
the second
state variable, the rate of change with respect to time of the second
state variable is further chosen as the third state variable etc. For
an n-th order system n state variables- a- necessary and sufficient to
represent the dynamic behavior of the system. Note that 
the second and
third state variables represent the velocity and acceleration of the
human operator's response.
In order to derive the identification dynamics for the control-
lable form of the human operator's mathematical model system depicted
in Fig. 1 or Fig. 2, one must first formulate the error vector differ-
ential equation for the model-reference system in terms of these phase
variables.
3.2 Model-Reference Error ~qation
It is obvious from Fig. 1. that initially the response of the
7human operator (reference system) 
ill not be the same as the response
of the tentative mathematical 
model, when both are subjected to the
same stimulus. This is due 
to the fact that the tentative 
model's
parameters are initially assu:med. 
As long as these parameters satisfy
Liapunov's stability conditions, they qualify 
as initial parameter values
for the model. The difference between 
the model's response and the human
operator's (reference system) response 
is the model-reference system
error. Let this error be 




Note that e, x and z are time 
varying vectors. Differentiating 
Eq. (3)
with respect to time yields
;= -;(4)
where the dot denotes the time 
derivative. Substitution of Eqs. 
(1) and
(2) into Eq. (4) yields, after 
same algebraic manipulations, 
the vector
error differential equation for 
the model-reference system
where
buT (B - A)
dT : (C - H) 
(7)
Note that superscript T denotes 
the transpose. The form of Eq. 
(5) is
derived using a phase variable 
representation of the tentative 
model
system. The choice for this type of model 
representation was governed
by the desire to obtain a controllable 
realization of the final mathe-
matical model system. Note also that Eqs. (6) & (7) contain 
the iden-
tification dynamics for the mathematical model's 
parameters. It should
be pointed out that other realizations 
of the model system are possible.
A different realization, based on a different choice 
of state variables,
is presented later in this report.
Note that vectors e, u and w denote the model-reference 
system
error and parameter misalignment vectors. 
One may now formulate a
Liapunov function and its time derivative 
that incorporate the error
and these misalignments. Before one proceeds 
with the formulation of
a Liapunov function and its time derivative it is useful 
at this point
to become familiar with the detailed forms 
of matrices and vectors used
in this section. This information is presented 
in Appendix A.
3.3 Formulation of a Lia unov Fnction
Equation (5) may be viewed as consisting of 
three perturbational
vectors, namely _, u and y. An appropriate 
Liapunov function should be
positive definite in the error as well 
as in the parameter misalignments.
Therefore, one may choose a Liapunov function 
of the form
V T T (8)
where matrices M, N and Q are symnetric square matrices. The 
elements
of these matrices may be constants, time varying 
and/or functions of the
state variables ( 3 ) . 'When considering a linear 
mathematical model of the
9human operator one may restrict matrices M, N and Q to consist of
constant elements only.
Differentiating q., (8) with respect to time and then substituting
Eq. (5) and its transpose given by
;T eTT T zTu rTwdT  (9)
one may obtain the time derivative of the Liapunov 
function in the form
T N T iTe D _ ; 4 2[_TN e 4 T(4) u
Q T T Me (10)
where
T (11)
D1 = (B M 4 MB 4 .)
and the dot denotes the time derivative.
Liapunov's criterion for stability calls for 
V ) 0 and V S 0.
One way to comply with Liapunov's criterion for stability 
is to constrain




dij 4 dji 0 (13)
where i and j denote row and column respectively and let
LTN . fu . zT(bTle] 0 (14)L-
10
and eT T=TdI] 0 (15)
The conditions given by Eqs. (12) & (13) enable one to evaluate the
elements of D1 and M matrices ( . At this point one must perform a test
to insure the positive definitness of these matrices. Matrices N and Q
must also satisfy the conditions N ) 0, Q > 0 and are used as free
design parameters in order to influence the convergence tine of the
identification dynamics. Equations (14) & (15Y eom-tititc the basic
equations frcm which the identification dynamics and the adaptive con-
troller are realized.
It should be noted that the resulting V is negative semidefinite
because it depends only upon the model-reference system error and does
not depend on the vectors u and w. This suggests that one should expect
some oscillations in the model parameters at the end of the identifica-
tion interval, even if the model-reference system error e is zero.
3.4 Adaptive Identification Controller
As mentioned before, Eqs. (14) & (15) give rise to the identifica-
tion dynamics. In order to realize the adaptive i*entification controller
one has to rearrange Eqs. (14) & (15). Since (_bTe) and (. dT Me) are scalar
quantities, one may obtain from Eqs. (14) & (15) the following relation-
ships
T , (16)S - T NN - z bT (16)
T T-1 T - T (17)
The transpose of Eqs. (16) & (17) yields
-TTu N-T(. T (18)
_1T T. -q1T (T) (19)
Equations (18) & (19) represnt 
the adaptive identification 
controller.
Matrix M is computed from Eq. (11) and matrices N and Q are 
chosen by
the designer to effect a proper magnitude control 
signal for the identi-
fication dynamics. Note that matrices 
M, N and Q must be positive de-
finite since they appear 
in the Liapuno function.
305 Nonlinear 1ateTtical Model
In order to formulate the mathematical 
model system one must find
a relationship among Zqs. 
(6), (7), (16) & (17). Assuming 
that the
changes in the human operator are much slower 
than the identification
time required for the model's 
parameters, one may consider 
matrices A and
H as being time-invariant 
during the identificati on 
interval. Therefore,
differentiating Eqs. (6) & (7) 
vith respect to time yields




since b and d are constant vectors. 
Substitituting qs. (16) & (17) into
Eqs. (20) & (21) one obtains
12
B = T *-bu N -( T M1 ,(22).
0 -1 T -1 T (23)
c = -~ddrQ Q d
Integration of Eqs. (22) & (23) over the identification 
time interval
yields
B B - bu - bz N bT dt (24)
c
t
C = T - lT- 1. dr TQ- ('Me dt (25)
o
where Bo and Co are the initially assumed 
matrices for the mathematical
mo el. These matricas are given in Ap pndix 
A. The integrals in
qso (24) &. (25) represent the nonlinear identification 
dynamicS for
matrices B and C. Note that these integrals 
corsist of paraeter mis-
alignments, model-referefnce input and 
response as wll as the error and
elements of the Liapunov function.
To complete the formulation of the mathematical 
model one substi-
tutes Eqs. (24) & (25) into ' q. (2). This yields
, b, T.- bZ j' (_b-, i t x
.1




Equation (26) represents the human operator's 
nonlinear mathematical
model with its identification dynamics. 
Note that the identification
dynamics depend upon the human 
operator's response and stimulus.
Since Eqs. (24), (25), (26) and (10) are nonlinearzt
i me varying
and interrelated, then the difficulties 
that arise in their computation
may be alleviated by solving these 
equations iteratively using a digital
computer. The digital computer 
program is easily implemented 
and can be
modified concurrent.vith experimentation. 
This permits the identifica-
tion process to interact with the 
experimental data in a mutually bene-
ficial way.
The mathematical model is considered identified 
(representing
the human operator) when e = 0. Due to the 
semidefinite V, the model's
parameters oscillate about some 
noainal values. With this modeling
technique one may consider the nominal 
values as being the identified
parameters for the human operator. 
In terms of Tq. (1) this means that
one has identified matrices A and H. 
Experimentation has shown that with
the proper choice of N and Q matrices, 
one achieves a very rapid identi-
fication of the model parameters. 
This modeling technique is illustrated
via an example where all the details 
are shown.
3.6 Linear atematical 
odel
The equations derived in the previous 
sections may be simplified
when one considers that the human 
operator may be viewed as a linear
system. For certain tracking tasks 
with appropriate conditions this 
may
be the case. Therefore, it is useful 
and beneficial to investigate the
simplifications and the resulting equations 
leading to a linear
mathematical model.
Let us then presuppose that the human operator (reference system)
as shown in Fig. 1. performs in a linear fashion. Since a linear
mathematical model of the reference system is desired, one may let
matrices M, N and Q in the tentative Liapunov function (Eq. 8) to con-




In view of Eqs. (27), (28) & (29) one obtains from Eq. (10) the
time derivative of the Liapunov function as
V= - e De _g 2 N 2 z (bT4) ~ 2[TQ r _T(b (30)
where
D = (BTM 1 I. ) (31)
From Eqs. (16) & (17) the simplified controller equations are
T= -TNb-1 ) (32)
Y = - UTQ (dTMe) (33)
Following the same procedure as in the previous section, matrices
B and C are identified by the equations
15
t
B = B bTN-l(bT )dt (3
0
o -
c c- JdQl( TIe)dt (35)
where Bo and Co are the initially assumed matrices for the mathematical
model (see Appendix A) and the integrals represent the linear identifi-
cation dynamics for matrices B and C. To formulate the linear 
mathemati-
cal model one substitutes Eqs. (34) & (35) into Eq. (2). This gives
= B[ - fbTN-rbTidtj
Co - dr zQ(dTe)dt r (36)
Equation (36) represents a linear mathematical model of the human 
operator.
The integrals in Eq. (36) are the identification dynamics. Although,
Eq. (36) may be solved much easier than its nonlinear counterpart, many
difficulties are still alleviated when one uses a digital computer. 
An
example illustrating the identification of two parameters 
for a linear
mathematical model is presented in the later part of this report.
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4. MODIFIED MODELING TECHNIQUE - CONTROLLABLE FORM
A review of the modeling technique and Eqs. (26) & (36) show
that the mathematical model of the human operator is a function of the
M matrix in addition of being depended upon other variables. But the M
matrix which is computed either from Eq. (11) or Eq. (31) requires the
knowledge of the B matrix. Note that the B matrix changes (getting
updated) during the identification interval. This in turn, suggests that
the M matrix will also change during the identification interval. In
order to take into consideration these changes, one must set up a digital
ccmputer subroutine which will compute at each iteration a new set of
M and B matrices. Since the M matrix appears in the Liapunov function,
therefore one must also at each iteration interval monitor V and V so that
Liapunov's criterion is not violated. This requires another subroutine.
In order to circumvent these additional computations, one may
consider Fig. 2. and modify the model-reference error differential equation.
From Eq. (3) one obtains
z = x - e (37)
Substitution of Eq, (37) into Eq. (5) yields a modified model-reference
error differential equation
e Ae + bu x . dw r (38)
where bu and dw are as defined by Eqs. (6) & (7). Note the modifica-
tions in Eq. (38) when compared with Eq. (5). Equation (38) contains
the human operator (reference system) matrix A and the mathematical
17
model's response x.
Equation (38), as before, consists of three perturbational 
vectors,
namely 2, u and w. Therefore, one may proceed with an identical 
develop-
ment as previously. The Liapunov function is chosen as 
given by Eq. (8).
The time derivative of the Liapunov function, which 
incorporates the
error differential equation becmes
DT 4- 2eJ2 LN 4 x Q
S2 Q. Q + rT ( )]w (40)
where
D2  (ATM A M) (41)
Note that the dot denotes the time derivative and superscript 
T denotes
the transpose. The nonlinear identification control laws 
obtained from
Eq. (40) are
ST T 1 Tl-T e) (42)
w = - - r -
e) 3)
The transpose of Eqs. (42) & (43) yields the controller equations
S -}N-TiTu - N-T(1T ) 
(44




Substituting Eqs. (42) & (43) into Eqs. (20) & (21) and integrating the.
resulting equations over the identification interval, one obtains
B = Bo -J[buN 1 TN-1 bx  1) dt (46)
t
C Co -f[dw T - dr TQ- (Te) dt (47)
c
where Bo and Co are the initial value matrices. Substitution of Eqs.
(46) & (47) into Eq. (2) produces the nonlinear mathematical model of
the human operator
t
x Bo - 6[b-' r (de) dt x
Note that the identification dynamics for this modified mathematical model
depend upon the stimulus and the model's response as cmpared 
with the
previous model which depends upon the stimulus and the human 
op3rator's
response.
As before, Eqs. (40 - 48) may be simplified if one desires to study
the human operator as a linear system. This is possible for certain
tracking tasks with certain conditions. It should be noted, however, that
19
if there are inherent nonlinearities in the 
human operator that cannot
be separated, then one shculd use the nonlinear 
mathematical model to
represent the human operator. If the nonlinearities 
can be separated
then one may simplify -qs. (40 - 48)
As shown in section 3.6, (linear case) one may 
let M : 0, N = 0
and Q = 0. In view of these simplifications Eqs. 
(40 - 48) become
-
T2Q TT T 1 4.2 4 rT (TI (9)
whe re
2 (ATM HMA) (50)
T-1 (51)IT = - (lV~
-
r Q-1(dT (52)
S -1T T (53)
_u: -N x(b?)
q- = - 1T_ (54)
B = Bo - JbTNl(bT)dt (55)
c o fdr1TQl(dT8i)dt 
(56)
C= C- _ -0
20
.s.{oT faTN1 4sTl)dt r (57)
SCo dr Q-1 dT)dt(. rT
The problem arising in this modified 
modeling procedure is that
matrix A is unknown initially. Therefore, 
one cannot compute matrix M
from Eq. (41) or Eq. (50) by satisfying the conditions 
given by Eqs. (12)
and (13). Since matrix A represents the reference 
system which is the
actual human operator, then one may assume 
a priori that matrix A is
stable. This will always be the case since 
the human operator is as-
srmed to be stable when performing a tracking 
task. According to LaSalle
and Lefschatz(l 8 ) if A represents a stable system, 
then thers east
a positive definite sy metric M matrix for every 
positive definite D2
matrix in Sq. (50). Therefore, in order to generate 
the identification
dynamics, one may choose a set of elements 
for D2 and M matrices as long
as D2 and M are positive definite. 
An alternate .ay would be to use 
the
chosen initial values of matrix Bo for 
matrix A and then choose a matrix
D2 and solve for the elements 
of the M matrix. In this way, 
one obtains
a preliminary set of constants which may 
be looked upon as wighting
factors for the different controller identification 
loops. In either case
this is not a systematic way of computing the 
elements of the M matrix,
but it is more likely a trial and error 
approach. This is the disadvan-
tage of the modified modeling technique. 
Work is being continued in this
direction to establish a systematic way of 
computing the M matrix elements
21
for this modified modeling approach. Experimentation 
has shown meanwhile
that an intelligent choice of D2 and M matrices 
leads to very good iden-
tification of the human operator's model parameters. 
Digital computer
simulation studies have been performed using 
this modified modeling ap-
proach and the results are included in 
this report.
A review of the presented modeling 
technique (controllable form)
indicates that the adaptive identification 
dynamics require the measure-
ment of the entire response vector as well as the entire stimulus 
vector.
This is due to the fact that it is 
desired to realize the mathematical
model based upon a phase variable representation 
of Eq. (2). If all phase
variables of the response and stimulus 
are not available from measurements
then the identification dynamics are 
inadequate to update the model's
parameters. One may generate the 
non-measurable phase variables using
differentiators, then the generated phase 
variables are either noisy or
have discontinuities. This produces 
oscillations in the identified model
parameters and it becomes difficult 
to determine when the model is 
iden-
tified. Experimental results indicate 
that the identified model parameters
oscillate around some nominal values. 
Therefore, in-this modeling tech-
nique one may consider these nominal 
values as being the identified 
parame-
ters for the human operator in 
the reference system.
To overcome this problem a different 
modeling technique is considered.
This modeling technique generates 
identification dynamics which do not
require the measurement of the 
entire stimulus and response vectors. 
All
one has to measure is the actual 
stimulus and response. The improved 
model-
ing technique is shown in the next 
section.
22
5. HUY A OPERATOR MODELING - OBSERVABLE FORM
5.1 Introduction
As mentioned before, the desired realization of 
the mathematical
model system for the human operator depends upon 
the choice of the state
variables. Let us define, in this section, state 
variables which differ
from the phase variables presented in the previous 
sections. In order
to generate the new set of state variables 
let the mathematical model be
described by the following nth order differential 
equation
dnx/dt n + dn-l(hn-_x)/dt n - 1 4 *se 4 d(hlx)/dt - hox
gnd r/dtn n-l
- (g 1 r)/dtn- 1 4. 4 d(glr)/dt 4 g 0 r 
(58)
where x denotes tha response and r the stirmulus. One may 
rearrange
Eqo (58) so that the stimulus and response derivatives 
of the same order
are combined. This yields
d nx/dt n  dn-1(hn-1 x - gn-r)Id
t n- 1
4 d(hlx - g1 r)/dt , hox = gor (59)
The high order differential equation given by Eq. 
(59) is equivalent to
a system of n first order differential equations. 




X2  1 + (h_ 1x - gn-lr)
3 = x2  (hn- 2 x - gn- 2 r) 
(60)
xn= x-l (hlx - gr)
where the dot denotes the time derivative. 
Rearranging the set of
equations given by Eq. (60) one obtains the 
state equations for the
mathematical model
xl = - hn-1x S 
x 2 4 gn-ir
x2 = - hn-2x 4 3 - gn- 2r
x3 = - hn-3X x4 4 g 3r 
(61)
xn 1 = - hlx 4 xn .
gl r
n = - hox 4 
gor
where x and r are scalar quantities and can be 
measured. In matrix
notations Eq. (61) has the form
x = Hx4r 
(62)
where c I and ~ are vectors, r is a scalar 
and II is a square matrix.
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The expanded forms of these vectors and matrix H are given in Appendix B.
As a starting point for this modeling approach, let the human
operator be described by
z = Az 4 br (63)
where z, z and b are vectors, r is a scalar and A is a square matrix.
Note that Eq. (63) has the same form as Eq. (62). The problem is now to
identify a matrix A and a vector b such that the response z of Eq. (63)
matches the experimental output data of an actual human operator when
performing a tracking task and is subjected to a known stimulus. In 
order
to proceed with the identification of matrix A and vector 
b, one must
first formulate the error differential equation for the composite 
model-
reference sy-ten as shown in Fig. 2. Then, using Liapunov's criterion,
one nust obtain the identification dynamics and a controller which will
update matrix H and vector g, so that at the end of the 
identification
interval the response _x matches the experimental response data of 
the
actual huzan operator. The mathematical model is considered identified
when H -- A and Z - b. The realization of Eq. (62) then represents the
reference system and is the mathematical representation of the actual
human operator in the observable form.
5.2 Model-Reference Error Euation
Let the error describing the difference between the actual human
operator's response and the tentative model system's response 
when both
are subjected to the same stimulus be defined as
e = z - x 
(64)
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Differentiating Eq. (64) with respect to time yields
(65)
Substituting Eqs. (62) & (63) into Eq. (65) gives
e = A_ br - Hx - r (66)
The above error differential equation may be rearranged in terms of
parameter misalignments by letting = e _x. The resulting equation
assumes the form
e Ae 4 (A - H)_x (b - g)r (67)
Let the parameter misalignments be defined as
(A - H) = uT (68)
and
(b- ) = W (69)
where u and w are column vectors and _T is a constant row vector. These
vectors are shown in detailed form in Appendix B.
Substitution of Eqs. (68) and (69) into Eq. (67) yields the error
diffential equation
= Ae 4a u(cTx) e. r (70)
since




then Eq. (70) may be written as
S= e 4 ux w (70a)
where x and r are scalars and denote the response 
and stimulus respectively.
Note that the error differential equation contains the model's 
response
without its derivatives and the model-reference 
system stimulus without its
derivatives. This is a very desirable result, since both of 
these quan-
tities, x and r, can be measured.
Equation (70) contains three perturbational quantities, 
namely e, _u
and y. These quantities, as stated before, 
denote the model-reference
system error and the rc.metor misalignments 
respectively.
5.3 Formam~ t cn of a Liaunov Flunction
An appropriate Liapunov function for Eq. 
(70) should be positive
definite in the model-reference system error 
as well as in parameter mis-
alignments. Therefore, one may choose again 
a candidate Liapunov function
of the form
where matrices M, N and Q are symmetric positive definite 
matrices whose
elements may be constants, time varying and/or 
functions of the state
variables. Differentiating Eq. (71) with respect to time 
and then substi-
tuting Eq. (70) and its transpose given by
;T = eTAT riTx 4- Jr (72)
one obtains the time derivative of the Liapunov 
function
V - 3 D4e 29u(Nu 4. ax 4.N ) 4 2wT(RZ 4. r 4 ( ) (731
where
D3 = (ATM 4 MA M) (74)
To satisfy Liapunov's criterion V > 0 and V - 0 one may solve
Eq. (74) in the same manner as described in the previous modeling technique
and let
(N= o Mx 4 i) 0 (75)
(Qw -& mer 4. w) 0 (76)
Equations (75) and (76) constitute the basic relationships fram which one
realizes the adaptive controller and the identification dynamics. It
should be noted again that the resulting V' may be negative semidefinite
or negative definite depending on the condition given by Eqs. (75) and
(76).
5.4 Formulation of Controller and Mathematical Model
(Nonlinear Case)
Rearranging Eqs. (75) and (76) one obtains
= - NMe x - NNu (77)
_4 -Q-1 M r - Q71  (78)
Equations (77) & (78) represent the identification dynamics and the
realization of these equations produces the adaptive controller. Matrices
M, N and Q are determined in the same manner as explained in the previous
sections. Note that r and x are scalar quantities here and represent the
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measurable stimulus-response data.
In order to continue with the formulation of the mathematical 
model
system, one must establish a relationship among Eqs. (68), (69), (77) 
and
(78). As before, one may assume that th3 changes in the human 
operator
during his performance are much slower than the identification 
time re-
quired for the mode]'s parameters. This restriction permits 
one to consider
matrix A and vector b as being time-invariant during the identification
interval. Therefore, differentiating Eqs. (68) & (69) with respect to 
time
yields
S= ucT  (79)
and
a = (80)
Substituting Eqs. (77) and (78) into Eqs. (79) and (80) respectively,
one obtains
H = N4_ixJT s -1IucT (81)
me Q-Mr . Q- (82)
Integration of Eqs. (81) and (82) over the identification 
interval yields
H = Ho 4-o (N-%ex.T N-NucT)dt (83)
t
So 4 f (Q yMar a Q  vl1 a)dt (8 )
where H, and g are the initially assumed values for matrix H and vector g
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respectively. Matrix Ho and vector go are given in Appendix B. The
integrals in Eqs. (83) and (84) constitute the identification dynamics
and may be considered of the memory or "learning" type.
To complete the formulation of the mathematical model one substi-
tutes Eqs. (83) and (84) into Eqs. (62). The resulting equation is then
the mathematical model which at the end of the identification interval
represents the actual human operator. The mathematical model is 
given by
; + .r(N-1 T 4 N-1lucT )dt X 4,
4 g0 4. (Q1 r Q-Q)dtI r (85)
Since Eqs. (83), (84), (85) and (74) are nonlinear, time varying and
interrelated, then one must utilize a digital computer and solve 
these
equations iteratively.
The mathematical model may be considered to represent the actual
human operator when e = 0. Digital computer simulation has shown that
with proper choice of N,Q and M matrices one obtains a rapid identifica-
tion of parameters for the mathematical model. This is illustrated 
via
an example later in the report.
It is desirable for the identification dynamics to possess memory
("learning") capabilities so that the mathematical model's initial parame-
ter values are permanently updated to eventually eliminate the need 
of the
error information being supplied by the model-reference system configuration.
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The interval of time required for the model 
to update or "learn" a set of
parameter values which produce a model 
response that is equivalent to the
response of the hu.an operator being 
modeled could be referred to as a
"learning" period. This "learning"period 
will vary for different systems
and will depend upon the characteristics of the 
stimulus signal.
One possible means for determining 
when a set of model parameters
have been identified is by examination 
of the model parameter waveforms
throughout the "learning" interval. 
During the initial segment of a
,,learning" interval, the "learned" 
parameter waveforms usually fluctuate
over a wide range of values as tze 
model tries to conform to the reference
system. In the later portion 
of the "learning" interval, the 
fluctuations
die dovn and the model parameters tend 
toward their desired levels. There-
fore, once the fluctuatiorns have 
ceased, it can be assued that a 
set of
model -parameter values have been established. 
If a change occurs in the
hu=an ooerator's tracking task, the model 
parameter waveforms will again
begin to fluctuate and a new "learning" 
period is initiated, until the
fluctuations cease and the model establishes 
another set of parameter values.
This adaptive property is inherent in the 
integrals given by Zq. (83) and
(84) and therefore, one may consider 
these integrals as being of the memory
or "learning" type. Note that the 
mathematical model of the human operator
contains these integrals. Hence, the 
model has also this adaptive "leLrning"
property.
The identification of vector g in Sqo (85) may 
be simplified by
utilizing the measured human operator's 
response, Consider Eq. (63) again
z: .Abr
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7,(6 t) /st = b
Since one desires at the 
end of the identification 
interval that vector g
approach vector b, then one may 
set in the computations
(88)
z(At)/at =
Note that vector may be determined by utilizing 
the initial coditions
Note that vector g may " a =ay
of the mdne system uation (88) suggests that vector ~ Y
be identified during the first iteration interval 
using the exper nta
response data of the hw-an oera
: - tor. Note also tht this data has been
recorded on ~agnetic tape and the reel 
of tape serves as te ran
In view of Eq. (8S) one =ay modify 
3q° (S5) as
T 2 To z( t)/6 ti 
)
Squation (89) represents the simplified mathematical 
model of t"a
human operator when perfor
i n lg a tracking task. ote th t the idertifi-
tion time has been reduced appreciably, 
since after the first iteration
one has to identify only 
the H matrix.
5.5 Linear athetical 
Model
Under certain conditions and for specific tasks 
the hu-an oe rator
d loop control operati  may operate as a linear system. 
In ths




case the human operator may be described by a linear mathematical 
model;
In order to formulate a linear model, one has 
to simplify the equations
presented in section 5.4.
Since a linear mathematical model is desired, 
then in accordance
vith Liapunov's stability theory, M, N and Q matrices 
appearing in the,
Liapunov function may consist of constant 
elements. Hence, M = 0,
N = 0 and Q = 0. In view of these simplifications, 
the time derivative
of the Liapunov function beczes
__ - e 2TD T(Ns( . 1 ax) z 2 wT(Q. 4 Mar) (90)
where
D4 = (ATM 0 MA) (91)
Liapuncy's criterion for stability calls 
for V ; 0 and V ~ 0. One way
to satisfy this criterion is to impose the following 
conditions: 1M 7 0,
N > O, Q > 0, D4  0 and let
(Ni . Mex) = 0 (92)
(Q 4 Vlr) = 0 
(93)
From Eqs. (92) and (93) one obtains the identification 
dynTamics for the
linear mathematical model of the h~um.an operator. 
Pearranging Eqs.
(92) and (93) yields
u - N-lx 
(94)
= - Q1er (95)
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Equations (94) and (95) are the basic 
equations for the realization 
of
the linear adaptive controller. 
Substituting Eqs. (94) and (95) into




S= QMer  
(97)
Integrating Eqs. (96) and (97) over the 
identification interval gives
H lf T dt 
(98)
t
g= o ( 9 Mr)dt 
(99)
where Ho and go are the initial 
values for matrix H and vector g 
respec-
tively. Finally, substituting 
Eqs. (98) and (99) into Eq. (62) yields
(N1 + -1Mer)dt r 
(100)
Equation (100) represents the linear 
mathematical model of the human
operator. The identification 
of vector a may be simplified 
by utilizing
Eq. (88). Hence, the linear mathematical 
model has the form




The realization of this mathematical model is illustrated in 
example 2.
which illustrates the identification of four parameters.
In order to illustrate both identification techniques 
two "artifi-
cial" examples are considered. The reason for presenting 
these "artificial"
examples is to show the usefulness of the 
identification methods and the
information one- must know a priori about the reference 
system so that the
resulting model is a true representation of the hu-nan operator 
when per-
forming a particular task. By an "artificial" example 
is meant that the
reference system does not represent a true human operator performing 
a
prescribed task, but instead the reference 
system represents a dynamic
differential eqation ith knozn coafficients. This 
differential equation
is then subjected to a known stimulus and the generated response 
with the
stulu.a are recorded on tape. Only the stimulus 
and response data are
utilized in the identification process.
The purpose of illustrating the identification 
techniques via these
examples is twofold° First, it gives the designer a means 
of verifying
the validity of the controller or control laws. Second, 
one has a check
on the identified mathematical model parameters. In 
addition, one obtains
an insight and experience in choosing the M, N and Q matrices in order 
to
shorten or lenghten the identification time. Once this knowledge 
is gained,
one may undertake the modeling of the actual hiuan operator 
data provided
it is recorded on the tape in the required form.
The first example illustrates the identification of 
two parameters
for a second order mathematical model expressed in 
the controllable form.
The second example shows the identification of four parameters 
for a second




6.16.1 3~ple 1. Identifiation 
of Two aramete
Consider Fig. 1. This ex:imple 
illustrates the identification 
of
two parameters for a second 
order mathematical model. 
The desired re-
alization of the mathematical model is a state 
determined controllable
form. Therefore, the choice 
of the state variables is 
in accordance
with the desired realization.
Let the response of the reference 
system, denoted by z, be 
geier-
ated by the differential equation
sa 22z * 121z = 102 6 7 18 r 
()
where r = y and z = 'as 
sho,.n in Fig. i. The initial 
stimulus is
applied to the last stage 
of the plant. The information 
recorded on
magnetic tape consists of 
the initial stimulus, the 
reference system's
response and plant's response. v ote 
that the plant's response is fedback
to the input of the reference 
system. If one ware to replace 
the reference
system with an actual htfan 
operator whose task would be 
to control the
plant, then the fedback plant's 
response would indicate to 
the human opera-
tor how to move the stick 
or similar output device 
in order to force the
plant to conform to a desired 
perfor-ance.
A tentative mathematical 
model is chosen for the 
reference system.
The model has the form
S4. b2 x bx = 102r a 187r 
(32)
The problem at hand is to identify b2 and 
bi. At this point one assumes
that bZand b, are completely 
unknown, except that one may 
assign initial
36
values to b2 and bl. The restriction on the initial values is that they
must lie within the stability region of the tentative mathematical model
as determined by a Liapunov function generated for this model system.
The next step in the modeling process is to realize a controller
or control laws which update the initially chosen values of b2 and b1 so
that the final mathematical model represents the reference system. In
order to accomplish this task, one makes use of the derived equations.






Therefore, in view of Eq. (20)
0 0 0 KT
B = = y l-21 bu (E4)





Note that the dot denotes the time derivative and superscript T denotes
the transpose.
Since a linear model system is considered, then using Eqs. (32) and
37
(S6) yields, after some algebraic maniula~ti 
ns, the following identifi
tion dyr.naics
1= (1/n11 (-l2e 4 m22e)
M2(8)
2 (1/'22) (2e 
2 2 )
Integration of as. (>7) nd (S) gives
01 l0 (1/nil) " z (m12 e C m22
e l dt
b2  b20 4. (1/n22) 
(l 2 e ' m22 J)dt
where b andb are the initially assXmed values for 
b1 an b 2 resCpC-
tively. The variabes z Z, e and e are measured quantities. Note that
tivly. The variables zy Z, e n and n are
, d o, t e p. "elerents m12' m22' 
i l and 22 e
z and z are recorded on the taCe. 22 1  a are Computed
obt d ro the ia v fnction. The elements El2 and m2 2 are computed
obtaied frm t (1iapu 1 aId n are free design parameters
frC" . o31) r 5 Elements ill n22
and must satisfy the conditions n11  0, n 2 2  O. Using 
Eqs. (31) and (E3)
with a diagonal D-.atrix of the form
D = - d 0 -
0 
- d22






-12 = dll/2b1 (E13)
122 (d22 4 dll/bl)/(1/2b2) (E1W)
and
M (b dl b id22 bld1 l)/(2blb2 ) 
(E15)
Without loss of insight into the =odeling procedure one may let dll 1
and d22 = 1. Ecuations (E13 to "15) reduce to
=12  1/2b1  
(E16)
22 =(1 1/bl/(I/2b2) 
(E17)
and
rl! I (b2 e b 24 bl)/(2blb 2 )  (E18)
Note that if one uses Eq. (31) the elements all, m12 nd m22 are 
dependent
uoon the bils. Therefore, during the identification 
process, one must
compute new sets of m i's at each iteration step. Since 
the mij's appear
in the Liapuno- function, then one must also compute 
V and V at each
iteration step using 2qs. (8) and (30) and check if Liapunov's critericn
is satisfied at each iteration.
Substitution of Eqs. (E9) and (210) intc Eq. (E2) yields the mathe-
ati ca model fcr the tape recorded data. The model is described by
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{+b20 ' 4 (1/n)22d.zml2  4 22e)dti x
0 (l/n).z l2e m22 )dtX 
102r + 187r (9)
where the rij's are given by Eqs5 (r16 -
e18) and the niits are from the
diagonal N-natrix used in the formulation 
of the Liapunov function.
As mentioned before, one may also use 
Eq. (50) to find a set of
mij s needed for the controller identification 
dyrzmics. Equation (50)
contains the reference system matrix 
A which is unknow.n, No infor-ation
is recorded on the tape. In this 
case, the generation of the mij's beccres
a trial and error approach. The mi 
are then chen according to the
(18 ). Tis theorem states that if A
theorem given by LaSalle and Lefschtis 
theore states tt if
represents a stable system, 
then there exists a positive 
definite sy~atric
M-matrix for every negative definite 
s:~.etric D2 matrix. (See Eq. (50)).
Using Eqs. (53), (26) and(A-17) one 
obtains after sore algebraic
manipulations the identification 
dynamics given by
L = (SB),(n 2 2x - n12x) 
(S20)
2 : (SB)'(n11x - n 2x)  
( )
where
(SB) = (ml2e m 22e)/(nll.n22 - 2
Integration of Eqs, (720) and (E21) gives
t
b, = - (SB)-(no x- n 12 ) d t (322)
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b2 = b20 4  (SB)(nl
x 
- n1 2x)dt (E 23).
where bl0 and b2 9 are the initial values of b l 
and b2 respectively. Note
that a non-diagorl N-=atrix '.as used in the above equations. 
The mijs
and n is are cbtaine ifrcz the Liapunov function.
Substitution of qcs. (-22) and (S23) into Eq. (E2) 
yields the
matheatical nodel for the tape recorded data. 
The =odel is described by
x b + (S (nl 1 x - n 2x)dt] 4.
0O j (S).(n2 2 x - n 2 i)dt x = 102r 4 
187r (E24)
Follc inr. is a list of nymerical -values ses in t:e di-tal 
cc,=uter
pro-gram:
1 00 12 27 2 2 
= 2 7
N- tri x eleents
n11 = 12 = 9 n22 = 1
Q-7.atrix ele-ents
qll 1 q1 2  .95 q22 
= 1
Initial Paraters of .oel
b 50 b 10 
= 50
Iteration Intervail
6t = 0.0)01 sec.
The digital cc=.uter results are shown in 
section 12.
41.
6.2 2 Identifiction of Four Parameters
Consider Fig. 2. This example illustrates 
the identification of
four oarameters for a second order mathematical 
model. The desired re-
alization of the model is a state determined 
observable form. Therefore,
one chooses the states for the model in 
accordance with the desired
realization.
Let the response of the reference system, 
denoted by z, be generated
by a differential equation
d2z/dt 2 . 22dz/dt + 121z = 102dr/dt 
. 187r (E25)
where r = - y and z = d2y/dt
2 as shown in Fig. 2. The initial stimulus
is applied to the plant and the plant's 
response is fedback to the input
of the reference system. Fig. 2. may 
be ccnsidered as a representation of
a tracking task, in which a human operator 
observes on a visual display
the alent's response y and adjusts a manipulator, 
joystick, handwheel or
similar output device in such manner 
that the plant's response conforms to
a desired performance. The information 
recorded on magnetic tape consist
of the initial stimulus, the reference 
system's output and the plant's
respor.se. Note that the reference system's 
output, denoted by z, represents
the adjustment which the human operator imparts on the plant by manipulating
the stick.
In order to describe the recorded data 
via a mathematical relation-
ship, one may choose first a tentative 
rathematical model. Let the tentative
mathezmtical model for the recorded 
data be
d 2 x/dt 2 . hldx/dt + h x = dr!dt 
i gor (-26)
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wvbere hl , ho , gl and go are to be identified 
from the recorded tape dat&.
Note that the problem at hand is the identification 
of four parameters
based on experimental recorded data. Rearranging 
Eq. (E26) yields
d 2 x/dt 2 4 d(hlx - gr)/dt ho x = gr (E27)
Defining the state variables as
xl = x (E28)
x2 = l . (hlxl - g l r)
the state equations for the tentative mathematical 
model are
l = - h1 x x2 1 gr (E29)
2 = - h 0  . gor
The H-imatrix resulti ~ from this choice of state 
variables is
- hi 1 (30)
H=
- ho 0
and the g-vector is given by
gl (E31)
Note that hI , ho , gl and go are unknown quantities. 
One may assue initial
values for hl, ho, gl and go with the restriction 
that the assumed initial
values lie within the stability region of the tentative 
mathematical model.
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This stability region may be determined by a Liapunov 
function formulated
for the model system.
The next step in the modeling process is to find 
the control laws
which update the initially chosen values of h 1 , ho
, gl and go, and permit
the realization of the adaptive identification controller.
Using the equations derived in section 
5. one obtains








Note that the dot denotes the time derivative and 
superscript T denotes
the transpose.
Since a linear mathematical model is being ccnsidered, then 
using
vqs. (96) and (97) one obtains, after sa e algebraic manipulations, 
the
identification dynamics for the model parameters.
h1 = (x/nl) (mile .m12e) (35)
ho = (x/n22). m12 e ( m22 )  (z36)
l = (r/q11). (mlle 4. m12 ) (S37)
go = (r/q 2 2 ) (m 12e + m2 2
)  (r3)
Note that matrices N and Q are assumed to be diagonal 
for simplicity.
Integration of 3qs. (T35 - E38) yields the 
model parameters
hi= blo J(x/n1) (m1 1 e 4. ml2 )dt (E39)
ho = hoo J (x/n 2 2 ) (m1 2 e 6 m2 2e)dt 
(E40)
1 1 f (r/ql) (m11 e . n 2edt 41)
0
go =  oo 0  (rq22 " 
( 1 2 e  n 2 2 eidt 
(E42)
ere h, h and are the initial 
assmedj values for the mcoel's
0ere h, hg00' 10 0oo
parameters. Th variables r, x, 
e and e are measured quantities 
and re-
present the input, model's output, mode-reference error and its time
derivative respeSctiely. Elements 211, ml2, 22 , ll' n2 2
' q1 1 and q22
are obtained from the Liapunov function. 
Elements nii and qii are free
design parameters and must satisfy the condition 
nii 7 0 and qii '  0.
These elements arise from the N and 
Q matrices which are chosen for this
example to be diagonal matrices. 
The .mij's are chosen in accordance with
the previous stated theorem(18)S
Substitution of Zos. (39 - E42) into Eq. (E26) yields the
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mathematical model
+ h bl (x/nl).(me + 12e)dtx "
C
t
hoo . (x/n22(mln2e dx
L C
L.r
g00 oo 4 J (r/q2 2P 12' e j. m223)
-Zqution (E33) may be simplified if 
one assues that the reference
system and the .atheatical model are 
at rest at t =. Let r i,
x1(0 ) = 0 and x2 (0) 




x (A t)/ t = gl
(317)
x2( at) /6t = go 
4
Since one desires b = gl and 
bo = go at the end of the 
identification
interval, then, using the recorded 
tape data, the b's may be computed 
at
46
the first iteration by
zs(L t)/t = b = g!
z2(n t)/n t = bo = go S4 )
Note that vector g can be determined from the initial conditions. Thus,
at the first iteration interval one dtermines vector 
I The remaining
identification time is then utilized to identify the elements 
of the
n-matrix. This SLiDlification reduces the time for identifying 
the model's
parameters .
The simclified mathematical model has now the form given by
Ox 4 h,0 4  (x/n (M1 I) e 4. 12e)d x 
4 h11 - f(x/n22)-(ml2e 4 m2 2e)dt]x
g10 4 Z' (A t)/ t]r [ 4 z 2 (At)/6t r (350
where zi an- z, are defined in the same manner as x and x 2 .
Following is a list of n',.erica values used in the digital
comput-r progra:
M-natri el M 1ents
mI 7003 m,12 = 100 m2 2 = 30
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N-rtrix elements
nl = 0.5 12 
= 0 n 22 = 0.05
Q-iatrix elements
qll = 1 q12 0 q2 2 = 1
Initial -arametrs of Model
hlo = 2 hoo = 200 g810 = 0 goo = 0
Iteration interval
t : 0.0301 sec.
The progra: anr computer results are shown in section 12.
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7, CONCLUSIONS AND RE~D~GNDATIONS
7.1 Conclusions
Two adaptive modeling techniques to identify and control a human
operator's mathea3tical model .has been presented. The modeling tech-
niques offer a theoretically consistent approach for identifying 
a moel's
parameters from experimental data. A very useful feature of this study
is the development of a digital computer program which is easily imple-
rented and modified concurrent with experinentation. In this way, the
modeling process interacts with the experimentation process in a mutually
beneficial way. This is shown via the logic flow diagrams in Figs. 3,
A, 5 and 6. !ote also that it is the systematic and logical use 
of the
digital computer that permits one to effectively apply the 
class of
Liapuncv funticns o te noeling of a h=an operator when perforning
a tracking task.
One of the objectives of both rodeling techniques has been the
synthesis of a controller or control laws that provide the identification
dynamics for the model's parameters. An important feature of 
these
identification dynamics is their "learning" 'capability. This "memory"
or "learning" capability provides a means for determining when a set of
model parameters has been identified. All one has to do is to exa ine
the model ,arazeters thr-oughout the "learrn-g" interval. As it can be
observed frm, the di.ital cotmputer printouts, during the initial segment
of a "learning" interval, the model parameters usually fluctuate over
a vide range of values. In the later portion of the "learning" interval,
as the narameters anproach the correct values, the fluctuations in the
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parameters diminish and the model parameters tend toward the 
correct
values. Therefore, once the fluctuations have ceased, one may assume
that a set of model parameters has been identified for the human operator
performing a given tracking task.
The "memory" or "learning" capability of the identification dynam-
ics has another important feature. It permits one to establish 
a cor-
respondence between reference system's disorders and 
parameter value
changes in the mathematical model. This may be observed 
from the follow-
ing experiment. If a change occurs in the human operator's tracking
task, the model parameters begin to fluctuate again and a new "learning"
period is initiated, until the fluctuations cease and a new set 
of pa-
rameter values has been identified for the mathematical =odel which rep-
resents the human operator for a changed condition. This adaptive property
is one of the main advantages of both modeling techniques.
Perusal of the modeling techniques indicate that the identification
dynamics developed for the mathematical model in the 
controllable form
require the measurement of the entire response vector 
as well as the
stimulus vector. This is due to the fact that the mathematical model 
has
been synthesized based upon a phase variable representation of Eq. (2).
If some of the phase variables of the stimulus and response are not 
mea-
surable, then the identification laws are inadequate to update the 
model's
parameters. To alleviate this situation, one may generate 
the additional
required phase variables by successively differentiating 
the last measured
phase variable. The resulting phase variables are then noisy and may 
con-
tain discontinuities. This produces oscillations in the model parameters
and it beccmes difficult to determine the identified set of model 
parametes.
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Since these oscillations are steady and 
oscillate about some nominal
values, then one may consider these nominal 
values as the set of iden-
tified parameters for the mathematical model.
To overcome this disadvantage, the second 
modeling technique
which realizes a mathematical model 
in the observable form has been
formulated. A review of this technique 
indicates that one does not
have to measure the entrie response 
and stimulus vector in order to
generate the identification dynamics. 
It is sufficient to measure only
the scalar response and stimulus values 
as it is indicated by Eqs. (83)
and (84). In addition to this improvement, 
the identification dynamics
of this second modeling techniquebarve also 
the "learning" capability.
Therefore, one may consider the 
identification technique leading 
to the
mathematical model of the observable 
form as being superior to the iden-
tification technique which produces 
a mathematical model of the control-
lable form.
The identification dynamics have been 
derived from a class of
Liapunov functions which possess 
variable characteristics. An 
important
feature about Liapunov's Direct 
Method is that Liapunov functions 
are
not unique. This accounts for the 
fact that matrices M, N and Q can be
arbitrarily chosen for the identification 
dynamics. The condition these
matrices must satisfy is that M 
>1 0, N > 0 and Q 7 0. Experimental
observations have shown that matrices 
M, N and Q affect the rate of model
parameter convergence to 
their correct values.
A review of the identification dynamics 
equations show that the
elements of X, N and Q matrices serve as weighting 
factors on the model-
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reference system error as well as on the response and stimulus variables-.
Several sets of values for the elements of M, N and Q matrices have been
considered. Two of the better sets are shown in the computer printouts
in section 12.
The digital computer results given in section 12 are self-
explanatory.
7.2 Recommendations
It should be emphasized that the adaptive controller is intended
mainly to aid in the identification of the mathematical model's 
parame-
ters. In general, analysis of the results obtained by using the adaptive
controller does not necessarily dictate that the actual human operator
under study must be modeled in the proposed manner. Instead, analysis 
of
the results suggest certain modifications which should be considered 
in
future studies. One of this considerations is a better and 
clearer
delineation of the experimental data. Note that the recorded 
experimen-
tal data needed to formulate a mathematical model of the controllable
form is different from the recorded experimental data needed to generate
a mathematical model of the observable form. Therefore, one of the recom-
mendations of this study is to first decide on the desired model 
structure
and then perform the experimentation with the human operator and 
record
the data needed for identifying the model's parameters. Should the experi-
mental data be difficult to obtain, then one can modify easily the 
model
structure to accommodate the experiment.
The following areas of research are logical extensions of this
study:
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1. Develop a design criterion that would permit the mathematical
model parameters to become identified in the shortest time.
2. Investigate new forms of Liapunov functions from which dif-
ferent identification dynamics may be obtained.
3. Study the usefulness of the presented modeling techniques to
the development of diagnostic techniques. This recommendation may be
useful for investigating abnormalities in a human operator's performance
with a particular plant. It may also be useful for investigating human
operator performance with different plants.
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9. APPENDIX A
This appendix gives the detailed forms of matrices 
and vectors
used to derive the mathematical model in 
the controllable form.
o 1 *0... oO O1 1.. O




- al - a2 - a3 * • * - n
0 1 0 *. * 0





-q - b 2 -b -b n
0 0 0... 0
0 0 0... 0
(A-3)
H=
h1 h2 h 3 * * hn
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O 0 0. 0
O O 0 ..
* 0 * (A-4)
C*=










,c (A-7) x - *
x~ n
where z = Z1  and x = X
l : z2 l : x2
2 =  3 x2 = X3
etc. etc.
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e xl - Z1
e e 2  
x2 -z 2
3 e 3  X3 -
z 3
* (A-9) e -
n Xn - n
where e e





0 1 0 r 30 ii) d (A-2
were = r
el = r2
r2 =  3
etc.
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U2 , a - b w 
c h
2 a2 b2 w2 2 - h2
a b3 -b 3  03 -h 3
u 3 3 (A-15)
U n  an - bn  Wn cn - n
ml m12 m13  n
m12 m22 m23 • • • mn
nil n12  n13 • . * nln
n12 n22 n23 . .k• nn ( A-17)
nn 2n n3n * nn
60-
qll q1 2  q 1 3  . In




0 0 0 •
3 3  (A-20)
U (A-19) -=
* I
blo b20 30 bn





C10 c20 c 30 no
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d11 d12 d13 n





dnl dn2 n3 
d ann
dll d12 d13 in
d12 d2 2  d23 d2n
(A-24)
D2  * •
dln d2n d3n dnn
or
dl 0 0 
0
0 d2 2  0
(A-25)
D2
0 * 0 dnn
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Additional Information
z = z(t) represents the reference system's scalar 
response
(measurable). It is the stick output.
x = x(t) represents the mathematical model system's 
scalar response
(measurable).
e = e(t) represents the.model-reference 
composite system's scalar
error (measura ble) .
y = y(t) represents the plant's 
scalar response (measuable)
u = u(t) and w = -(t) represent 
the parameter misaligrnent 
vectors.
r = r(t) represents tlhe scalar stimulus,
N: dN/dt





This appendix gives the detailed 
for--s of atrices and vectors
used to derive the mathematical model 
in the observable form.
Sa1 0 * * 0
- an2 0 1 O
A (B-1)
- al 0 0 • * * 1




- -2 O 1 * * *
H * 
(B-2)
- hl 0 0 1
















e : • (3-9) e (B-10)
e n-1 en-1
en en
where, x and x are given by Eqs. (60) and (61) respectively. Vectors
z, z, e and e are obtained in the same ranner.
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gT 1 0 , . . 0 (B-ll)
- a. 1 4.hrUn-! - an_  - hn 1
un-2 - an-2 4 hn-2
(B-12)
ul - 1
uo  - a0 + ho
wn- 1  bn-1- gn-1
Wr-2 bn-2 - gn-2
S _ • (B-13)
VWi  bl- 91
Wo  bo - go
mil m12  m13  0 0 • mln
n1 2  m22 m23 ° . • 
m2
= * (-14)
mln m2n m 3n man
T.T.u Tu
Uu *
0 (0 T Z) 0
*u 0
o* 0 0 0
0* 0 0 0T
9-
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- h(n-l)o 1 0 0




- hl o  0 0 * 0 0







1 d1 2  dl"3  dln
d21 d22 d23 d2n
. • • • (B-21)
D3  . • *
dnl dn2 dn 3 * * dn
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dl d12 d13 dln
d12 d22 d23 
d2n
(B-22)








0 0 0 * dnn
z = z(t repl-s'fnts the reference sst : - m ' ss scalsr response (measurable.
It is the stick output.
x x(t) represents the nathematical model 
system's scalar response
(measurjable)
e = e(t) represnts the model-reference 
composite system's scalar
error (measur a ble)"
y y(t) represents the plant's 
scalar response (measurable).
u = (t) and w = w(t) represent 
the parameter misalignment 
vectors.






















FIG. 1. Yodel - Reference System Configuration 
with Human Operator's









FIG. 2. Model - Reference System C~o iguration 
with ; Mathematical
Wondel's Response A.pplin to Controller and e = x - z
!Note: To realize the mathematicl mode in the observable
form defina e = z - x
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FIG. 3. Logic Flcw Digram - Nnirear Moel in Controllable Form
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Read: r, Z, Bo, Co, N, Q, b, q
Comnpute x using Eq. (2)
Ccapute e using q. (3)
Choose D2 > O and compute M
using Eq. (50). (See Ref. 18)
Ccmpute N-1I , Q-1
Compute u, _w, _u, _
using Eqs. (53) & (5s)
Update B, C and ccmpute updated
z using Eqs. (55), (56) & (57)
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see Eqs. (38), (6) & (7) Results
No
Campute V and V
using Eqs. (8) & (49)
-
if Yes Update
V 0 for next
V > 0 iteration
SNo
Select new BO, Co
FIG. . Logic Flow Diagram - Linear Model in Controllable Form
Start
Read: r, I. Fop Sor N, Q1 c
Compute . using Eq. (62)
Compute e using Eq. (64)
Choose D3 0 and compute M, M
using Eq. (74)
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seef: s. (66), (69) & (70) Results
No
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V _ 0 for nextV > 0 iteration
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FIG. 5. Logic Flow Diagram - Nonlinear Model in Observable Form
Start
Re a d : r
, 
z Ho t S o, N Q, e
Compute x using Eq. (62)
Compute using Eq. (64)
Choose D4 > 0 and compute M
using Eq. (91). (See Ref. 18)
Compute 1 -1
Ccmpute -, P Y) II y
using Scs. (94) & (95)
Undate H and ccrpute g and updated
x using Eqs. (98), (88) &(101)
If e = 0, = 0, y 0 Yes Print
see 'qs. (68), (69) (70) " esults
No
Compute V and V I
using Eqs. (71) & (90)
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SNo
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FIG. 6. Logic Flow Diagram - Linear Model in Observable Form
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12. DIGITAL COVZMPUR RESULTS
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r031 STOP
03.32. ' E ND
- ~ ~ - , -- 03.32 EN _______________________________ - -___________________________________________
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n16 1.599F-C1 5.986E 01 4.652E C01 2.938E 00 2.87uE 00 -z.1u9E 01 -2.115E Cl 2.966E-01 1.411E 00
-1 0.-- 1.7c8E-Cl. 6.843E CL . 3.749E 01.. 2.487E 00 2.422 00 -2.574E 01 -2.422E C1 3.862E-01 1.570E 00
2000 1.98 F-01 6.981E C1 3.615E CL 1.981E 00 1.916E 00 -2.744E 01 -2.625E 01 4.844E-01 1.7COE 00
2200 2.1982-C l 6.92BE 01 3.685E C01 1.442E 00 1.37s8 00 -2.794E 01 -2.740E 01 5.896E-01 1.799E 00
2400 2.39E-CI 7.067E 01 3.53EE Cl 8.889E-01 8.250E-01 -2.717E 01 -2.779E 01 6.996E-01 1.865 00
2600 2. 598E-CL 7.3C8E 01 3.276E 01 3. 343E-01 2.707 E-01 -2.725 L 01 -2.754E Cl 8.127E-01 1.897E 002R00 2.798E-01 7.448E Cl 3.124E 01 -2.098E-01 
-2.727E-01 
-2.645E 01 -2.672E 01 9.267E-01 1.897E 00
- 3000 2.g98E-01 ._7.47eE Cl _ 3.094E 01 -7.328E-01 -7.945E-01 _-2.>39E 01 -2.540E 01 1.040E 00 1.865E 00
3200 3.198F-01 7.645E 01 2.906E Cl -1.225 E 00 -1.285E 00 -2.404E 01 -2.365E 01 1.150E 00 1.802E CO
- 3400 3.398 E-01 8.142E 01 2.345= Cl -1.675 E 33 -1 .733 3) -2.2ulE 01 -2.154E 01 1.255E 00 1.7112 CO
3600 3.598E-C1 8.068E 01 2.425E Cl -2.084E 00 -2.145E 00 -1.901E 01 -1.913E Cl 1.354E 00 1.594E 00
3800 3.79AE-01 7.444E 01 3.147E 01 -2.445E 00 -2.501 E 00 -1.6o3E 01 -1.648E 01 1.446E 00 1.454E 00
4000 3.998-01 7.630E 01 2.928E Cl -2.746E 00 -2.802E uO -1.3/6E 01 -1.366E 01 1.528E 00 1.295E CO
- 4200 4.1S7F-01 . 7.117E 01 3.542E Cl -2.99, E 00 -3.040E 00 -1.J,)7E 01 -1.010E 01 1.601E 00 1.119E 004400 4.'7E-C1 6.645E 01 4.130 01 -3.187E 00 -3.230 L 00 -. luC 00 -7.682E CO 1.662E 00 9.303L-014600.. 4.597F-C0 6.214E 01 4.732E 01 -3.323 00 -3.353E 00 -. 5.tIE 00 -4.640E CO 1.712E 00 7.325E-01
4800 4.7972-01 6.(CPE Cl 5.240E Cl -3.413E 00 -3.415E 00 -3.S54E 00 -1.652E 00 1.749E 00 5.291E-01
5000._ 4.997E-01 6.756E 01 4.930E C1 -3.467E 00 -3.419c 00 -1.t77E 00 1.257E CO 1.775E 00 3.23uE-015200 5.197F-01 9.420E 01 2.727E Cl -3.485E 00 -3.365E JO 1.7e3E-01 4.034E CO 1.788E 00 1.200C -Cl
- 5400 - 5.397E-C1. 1.399E 02 -1.702E C01 .- 3.440E 00 -3.258E 00 5.30OE 00 6.638E 00 l1.789E 00 - 7.892-02
5600 5.597 F-01 8.185E 01 4.472E Cl -3.248E 00 -3.101E 0)3 1.uvb6E 01 9.032E 00 1.779E 00 -2. 699z-Cl5- 00 5.79 7-01 1.18 E 02 5.98b3E 00 -3.068E 00 -2.89dtd 00 9.2')3E 00 1.119E 01 1.757E 00 -4.500E-016000 5.997F-C1 8.745E Cl 3.979E CL -2.808E 00 -2.655E 00 1.425E 01 1.307E.01 1.725E 00 -6.168-016200 6.197E-01 1 .233E C2. 1.2476' 00 -2.5461 00 -2.377E 00 1.417E 01 1.467E 01 1.683E 00 -7.678E-016400 6. 37E-C1 I.744E 01 2.933E 01 -2.225E 00 -2.073E 00 1.495E 01 1.597E C1 1.633E 00 -9.01 3-01
-6600- 6.596E-01 -9.853E 01__ 2.826E 01..-1.094E 00 -1.740 00 ._'i-t.u3 01 1.695E 01 1.575E 00 -1.016E 006800 6.796E-01 1.142E 02 1.109E 01 -1.551E 00 -1.393E uO l.u0E 01 1.762E 01 1.511E 00 -1.110E 007500 6.996E-01 1.045E C2 2.173E C1 -1.183 C00 -1.037 03 1.738E 01 1.797E 01 1.442E CO -1.182E 007200 7.1962-Cl 
.813E 01 2.883E Cl -8.221E-01 
-o.766--01 I.U29E 01 1.801E 01 1.369E 00 -1.234E C07400 7.396F-Ci 1.072E 02 1.882E 01 -4.651E-01 
-3.106E-01 1.8 OE 01 1.775E 01 1.294E 00 -1.263E 007600 7.596E-Cl 1.051E 02 2.114E Cl -1.115-01 3.151-02 1.700E 01 1.721E 01 1.218E 00 -1.272E CO
- 7800.. 7.796E-01 1.CC3E C2 _2.64.4E 01 2.302E-01 3.681E-01 I.,o7E 01 1.641E 01 1.142E 00 -1.259E 00H000 7.996 -Cl 1.055E 02 2.057E 01 5.482E-01 6.861E-l 1.) 5E 01 1.537E 0I 1.067E 00 -1.2211E 00.S200 8.196F-01 1.005 C2 2.625E 01 8.489E-01 9.812t-01 1.420E 01 1.411E 01 9.948E-01 -1.177E 00k4n) 8e.396F-C 1 ).0 6E C2 2.277E Cl 1.11 i : 00 1.24.)L o L.Ziult 01 1.267E 01 9.261E-01 
-1.11CE 00:un000 H. 59h-Cl J].02 O2 2.f14F Cl 1.30OE 00 1.40/131 uO L.1290 o1 1.107E 01 8.619-01 
-1.028E COrA00 8.795F-01 1.( 31' C2 2.046(, 01 1.9o7E 00 1.6,)1E 00 9.., .70 00 9.356E CO 8.030E-01 
-9.323E-01
,nG 8.999',2-C 9.99; 01 2.692E 01 1.73 'E 00 1 i.ojL 33 (.Id4E 00 7.552E 00 7.503[-01 
- 8.255- - C01'200 9.]19'.F-CI .7L01 Cl 2.9'42E 01 1. 877E 00 1.9>)2c oO ,.U42h 00 5.69 3E 00 7. C42E-01 -7.0) IE-01l9400 9.395E-01 S.5O0E 01 3.209 Cl 1.900E 00 2.Oi/t 00 4.1.udL 00 3.811 00 6.65.3-01 
-5.872 -0196(00 9,595F-Cl 9.4460 01 3.419E Cl 2.C049) 00 2. 1t, vu 2.u76OL 00 1.939E 00 6.33fsE-01 
-4.6CCE-OC19hO00 9.7952-Cl 9.34E 01 3.426E 01 2.080L0 90 2.16,L d 1.L9')1 O00 1 .0o 3-01 6.101E-01 
-- . 306E-0110000 9.9051-0 1 .010 C2 2.957E 01 2. Cs E 00 2.1,) L 00 -1.110E-GI 
-1.6 590 0 5.942E-01 
-2.010C-0110200 1.019E CO 1. 1 32 02 1.7'79F C1 2.081 E 00 2.0 LJ 00 -1./ 00 -J.j9 00 5.860E-01 
-7.340E-0210400 1.039F 00 ].;t2E 02 4.543E 00  2.020 00 2 .010L 
- 4.!l4 L 00 -4.t82E 00 5.853E-01 5. 018-0210600 1.059E 00 1. 135E 02 1 ,819E 01 1.'960-E 00 1.904L, 00 - .4z')t 00 -o.296E 00 5.91 E-01 1.679' -0110803 1.079f 00 1.030E 02 2.945E Cl 1,748E 00 1.7650 00 -7.O uL OU -7.553E 00 6.05 0-01 2.781E-01a1000 1.Cqq 00 1.183E 02 1,297E 0t 1,600E 00 1.603E 00 -8.,57-E 00 -U.638E 00 6.231E-01 3.792E-C1
C.vC E T IME .. 1 .B 132. . Xl .. . L1 
2 Yx 2  .- ....
I1200 1.11F 00 1.092E 02 2.2800E 01 1.411C 00 1.'.20 00 -1.O1ZE 
01 -9. 41E 00 ".50-- 01 4.699-01
117.00 1i.1 F 00 1.019E 02 2.2171 C0 1.21^E 00 1.2221 00 -. 742.E 
00 -1.025E 01 6.813E-01 5.492E-01
1100 1.15,,E 0C 1.140E 02 1.771 C1 L.O006E 00 1.0111. 00 -1.0OE 01 -1.077E 
Cl 7.163E-01 6.162E-01
Sll Q07 1.178 F CC 1.075E 02 2.47 7 01 7.1 11C-01 7.92 1E-01 -1.011E 01 -1.109E 
01 7.550E-01 _ 6.7033 --01
17000 1.1914s3 00 1. 135E C2 1.8131 G1l 5.64 1,-01 5e.48)-01 -1.124(. 01 -1.122E 01 7.963'E-01 
7.111E-01
172 1.21r 00 1.( P22 C2 2.4C081 01 3. 3641-CL 3.,t9 1: -01 -4.122 01 -1.1 - E01 
08.01E-01 7.305E-01
174,0 1.2314[ 80 .114: C2 2.0521F Cl 1.101-0 1.2350L-O1 -1 .0171 01 -1.01. 01 8. 4',9E-01 7.521-01
l'1709 1.757f CC 1.100E 07 2.201[ Cl -9.7371:-02 -1).O5 L-02 -I.uo6(, 01 -1.0501E 
C 9.301E-01 7.5341E-C
12!;0)) 1.21 F 00 1.01)E 02 2.327E C1 -3.0271-01 -2.9521-301 - .14s5E 00 -9.936E 00 9. 101E-01 7.411E-01
109 1.27S1E OC 1.106 02 2.13 01 C -4.929 L-01 -4.170L- ) -v.14LU 00 -9.22 E CO 1.019E 
00 7.1813E-01
1 20c 1.317 00 1.CS3E C2 2.21E 1.2 01 -6.70-01 .2 - - 7.471E 00 -7.34E 00 
1.061E 00 6.389E-01
14 k 1.32 IF 00 1 0 01 ',E C2 2. 3585 CI -8.2 9 ,-0 -8.2 
16 L-U1 -7.', 341F. 00 -7. Itt13 00 1.1013 00 E . 30) -01
5I ,0 1.2571 CC I.0871E 02 2.3511 Cl -9.G7 , E-01 -9.603 1-J 
I -o.J590C 00 -6.17E 00 1.137E 00 5.8531-01
1 3) 1.37 6F CO 1.0b6 02 2.3(1OE Cl - L.01 5 00 -1.0/UL uO 
-5.359E CO -5.316E 00 1. 170E 00 5.2 40: -CL
14010 1.396E 00 1.080E 02 2.431E 0l -1. 18t 03 
-1 1731: 3) -4.2719E 00 -4.190E 00 1.200E 00 4. 564E-01
14.20 1.4916F 00 1.0730 02 2.517E C1 -1.255E 
00 -1.245L 00 -i.1iOE 00 -3.0291 00 1.225E 
00 3.037E-01
1 . 1.41, F 00 1.068E 02 2.587E 01 -1.3081E 00 -1.294 : 00 
-2.t71E 00 -1.864E 00 1.245E 00 3.074E-01
14600 1.4561 CO 1.0681E 2 2.611E 01 -1.339E 00 
-1.319E 00 -1.021E 00 -7.134E-01 1.261E 00 2.289E-01
14P00 1.476F O 1.078E 02 2.535E Cl -1.349E 
00 -1.322E 00 -1.795E-02 4.044E-01 1.273E 
00 1.4961-01
1500) 1.495E 00 1.1021E 02 2.3C8E 01 -1.3 3E 0) -1.33E 00 
9.837E-01 1.4,73E 00 1.279E 00 7.072E-02 ,
15200 1.515F 00 1.13BE 02 1. 3C4E Cl -1.303 33 -1 .253E 30 
2.075E 00 2.476E 00 1.281E 00 -6.364 - C3
15400 1.535F CO 1.167E 02 1. 635E Cl -1.255E 
00 -1.204 00 3.3233E 00 3.399E CO 
1.278E 00 -8.047E-C2
15600 1.555F CO 1.116E C02 1.76CE 01 -1.15 E 00 
-1.128E 00 4.544E 00 4.231E 00 1.271E 00 -1.505E-01
15809 1.575F. CO 1.llOE 02 2.246E Cl -1.076E 00 
-1.035E 00 5.2481 00 4.962E 00 1.260E 00 -2.154E-01
h1600 1.595E CO 1.099E 02 2.366E CL -9.683E-01 
-9.2981E-01 5.521E 00 5.5831 00 1.245E 00 -2.744E-CL
1620. 1.614E CC 1.127E C02 2.069E 01 -8.512
-
39E-01 5.911E 00 6.08qE CO 1.227E 
00 -3.267E-01
161h0) 1.64F 00 1.133E 02 1.9941 01 -7.281E-01 -6.870E-01 
0.00OE 00 6.476E 00 1.206E 00 -3.718E-01
16400 1.6341 CC 1.1IIOE C2 . 2.247E 01 -5.923E-01 
-5.546E-01 6.8s7E 00 6.742E 00 1.182E 
00 -4.090E-01
16300 1.674F 00 1.107E C2 2.281E 01 -4.548E-01 
-4.t181E-01 6.HoOE 00 6.0866E 00 1.157E 00 -4.382E-01
17rO00 1.64F 00 1.1201E 2 2.I14CE Cl -3.173E-01 
-2.799-01 6.908E 00 6.913E 00 1.130E 00 -4.591E-01
17200 1.714F 00 1.117E 02 2.174E 01 -1.76-01 
-1.4231-01 6.926E 00 6.825E 00 1.102E 00 -4.717E-01
1740) 1.731E CC 1.1061E 02 2.20E Cl -4.1E-012 -7.616 1-03 
b.699E 00 6.627E CO 1.073E 00 -4.762E-01
17,0 1.753F CC0 .106E C02 2.295E 01 8.844E-02 
1.221i-01 6.338E 00 6.328E 00 1.045E 00 -4.727E-01
17800 1.773F CO 1.109E 02 2.259E Cl 2.115E-01 
2.449
E
-01 5.9o3E 00 5.938E 00 1.017E 00 -4.616E-01
1'nrn 1.7q3F C 1.1G7E 02 2.279E Cl 34265E-01 3.590E-01 
5.528E 00 5.462E 00 9.893E-01 -4.434E-01
S12'A^ 1.813F OC 1.102E 02 2.336E Cl 4.318E-01 
4.6281 -01 4.990E 00 4.912E 00 9.634E-01 .- 4.187E-01
18400 1.8331 OC 1.C08E 02 2.388E 01 5.255E-01 5.550E-01 
4.375E 00 4.303E 00 9.392E-01 -3.881E-01
1]860 1.352F CC 1.094E 02 2.42 7E C1 6.065E-01 6.3451E-01 3.720 
E 00 3.649E CO 9.170E-01 -3.-523E-01
1810o 1.721 0O0 1.C1E 02 2.466E 01 6. 741E-01 7.006E-J01 3.047E 00 2.960E 00 8.970E-01 -3.122E-01
S1900 1.80 892 1.087E 2 2.5C8E 01 7.283 E-01 7.527E-01 
2.369E 00 2.249E 00 8.796E-01 -2.685E-01
10200 1.912E 00- 1.084E 02 2.551E C1 7.688E-01 
7.905E-01 1.695E 00 1.529E 00 8.648E-01 -2.221E-01
19q40 1.932E CC 1.0821 02 2.581E Cl 7.961E-01 
8.1381E-01 1.039E100 8.121E-Cl 8.530E-01 -1.739E-01
1c400 1.952E CO 1.083E C2 2.5801E Cl 8.'105 E-01 8.231 E-01 
4.074E-01 1.090E-01 8.440E-01 -1.2471-01
19100o ].9711E O0 .CSOE C02 2.523E Cl 8.125E-01-01 8.183E-01 
-2.015E-01 -5.690E-01 8.380E-01 -7.541E-02
21000" 1.991F 00 1.103E C2 2.393E 01 8.024E-01 8.004E-01 
-8.020E-01 -1.212E 00 8.349E-01 -2.679E-02
20200 1.123E C2 2.131E 01 7.802E-01 
7.700E-01 -1.420E 00 -1.810E 00 8.348E-01 
2.038E-02
20400 2.0311 00 1.145E 02 1.91SE 01 7.453E-01 7.282E-01 
-2.00OE 00 -2.356E CO 8.373E-01 l.537E-02
706C0 2.051E CC 1.1601 02 1.798E 01 6.967E-01 6.761-0 
I -2.772E 00 -2.842E 00 8.425-01 1.075E-01
20800 2.0711 CO 1.158E 02 1.825E C1 6-346
E -01 6.1491-01 -3.410E 00 -3.263E 00 8.502E-01 
1.463E-01
21000 2.0C IF CC 1.1.5E 02 2.0371 01 5.616E-01 
5.4601-01 -3.o44E 00 -3.614E 00 8.600E-01 1.811E-01
21200 2.1101 00 1.11'~E 02 2.2401 01 4. 026-Ol 4.70dE-01 -,t.023E 
00 -3.U93E 00 8.7193E-01 2.1178-01 CO
21400 2.130E 00 1.114E C2 2.2t6E C1 4.015E-01 3.908E-01 -4.061E 
00 -4.098E 00 8.853E-01 2.375E-GCl N>
21 400 2.190 F CC 1.112F 02 2.20 6 C1 3.1941E-01 3.074L-01 -4.145I 
E 00 -4.2271 00 9.002 -01 2.584E-01
21800 2.170F C 1.131E C02 2.11E Cl 2.354
E
-01 2.2221t-0 -4.4'9E 00 - .282E CO 9.162E-01 
2.743E-01
27800 .2.10qO 00 1.131E 02 2.110E 01 1.457E-01 
1.366E-01 -4.312E 00 -4.'265E 00 9.330E-01 2.851E-01
22200 2.210 C00 1.12513 C2 2.1771 01 . 375E-02 5.201L-02 
-4.2,9[ 00 -4.118E 00 9.503E-01 2.907E-01
--CYCLE-- TIME --- .1 --- 8 2 -- 1 I1 X2 .-- Z2 --.. Y - -- Y2
2400 2.229F 00 1.119E 02 2.248E 01 -1.986 E-02 -3. 13L-3 2 -4.u06E CO -4.027E 00 9.678E-01 2. 513-01
22600 2.249E 00 1.116E 02 2.2 0E CL .- 9.915E-32 -1.335-31 -3.83UE 00 -3.815E 00 9.852E-01 2. 8-71- -0L
22H00 2.2~6F CC 1.115E 02 2.283E 01 -1.731E-01 -1.8231-01 -3.551E GO. -3.547E CO 1.002E 00 2.783E-0123000 . 2.289F 00 .. 1.I1E C2 . 2.2791 -201 .4101-01 -L.501-01 -3.234E 00 -3.225E O0 _ 1.01O1E 00 2.653E-01
73200 2.3C9F 00 1.115E 02 2.2U5E 01 -3.022E-01 -3.11) E-J I -2.uIE 00 -2.866E 00 1.034E 00 2.484- -01
23400 2.329F 00 1. I14E 02 2.301E Cl -3.56 1-31 -3.644-31J -Z.bS1E 00 -2.4741E 00 _ 1.0 4iE 00 .. 2.2 EL-CL _
273t0 2.341 00 1.1 12L: 02 2.325E CI -4.027E-01 -,.3)JE-I -2.119E 00 -2.051E 00 1.061E 00 2.04U8-01
23A00 2. 368F CC .1 ICE 02 2.351E 01 -4.409E-01 -4.46([:-1 -1.7J2 00 -1.625F 09 1.072E 00 1.791E-01
24r000 2.38RF 00 1.10E 02 2.374E Cl -4.701C-01 -4.7471-01 -1./8E 00 -1.1821 00 1.0U2E 00 1.514E-01
.24700._ 2.408E o0C .. I.106 02. 2.3C91 C01 .- 4.920E-01 -4.93 E-01 -. 5381-01 -7.373E-01 _1.090E 00 1.223-01.
2440') 2 .428F CC 1.1,06E 02 2.398E CL -5. 049E-01 -5.0411 E-01 -4.379E-01 -2.978E-01 1.091. 00 9.231E-02
24600 2.448F CO 1.101E 02 2.38HE C1 -5.095E-01 -5.0' 6) -JI -J.o0 F-02 1.3011E-01 1.11E 00 6.1961E-02
24800 2.4 7F CC 1. 111 02 2.35UE Cl -5.063L-01 -4.993D-31 3.563E-01 5.387E-C1 1.104E 00 2.17U:-02
25000 2.437E CC .l1 16E C2 2.3C5E Cl -4. 953L-01 -4.u43E-01 7. 3E-0 1 9.234E-01 1.105E 00 2.246E-03
25203 2.507E 00 1.12 E 02 2.232E CL -4.769E-01 -4.62--ul 1.09')L 00 1.277E CO 1.104E 00 -2.618E-02
25400 ..... 2.527E CC .. 1.130E 02 2.151E CL -4.514E-01 -4.334E-01 1.454F 00 1.596E 00 1.101 00 -. 30E-02 -
25eC 2.547F CO 1.137F 02 2.079E 01 -4.1L-01 -3.9)d6L-01 1.7')94 00 1.877E CO 1.09'7E 00 -7.U06E-02
258O00 2.5h67 00 1.141E 02 2.037E 01 -3. 797 -01 -3..5J30o-1 2. L .E DO 2.1171 00 1.092E 00 -1.00 1E-01
26000o 2.A586 00 1.141E C2 2.030E 01 -3.3491-01 -3.142L-01 2.3 3u7 00 2.312E 00 1.005E CC -1.21OE-01
2e,200 2.606,E 00 1.137E C2 2. 0U?E C1 -2. U55E -2. -01 1 2.59 E 00 2.463 00 1.077E 00 -1.3U4E-01
2.,4CO 2.626 CO 1.121E 02 2.145E Cl -2.331L-01 -2.1 I01-01 2.o(,E 00 2.5671 00 1.061E 00 -1.52E-01
26t,00 ... 2.6461 CO .. 1.126 C2 .. 2.204E 01 -1.7;92 -01 -1 .o403 1-.- 2 .7[ 00 2.o26!" 00 1.059E CO - 1.6431-01
27hG0 2.666l 00 1.122 02 2.241E C1 -1.2 521-01 -1.112L-01 z.oubt 00 2.630E 00 1.049E 00 -1.725E-Cl
210r,') 2.686 00 . 1.121 02 . 2.255E 01 -7.2C 0E-02 -5.1173E-02 2.69 Z 00 2.607E 00 13.OJ1E 00 -1.776E-01
27200 2.7051 CC I.121E C2 2.256E CI -2.026C-02 -7.201L-03 2.5',6E 00 2.537E CO 1.027E 00 -1.795E-01
27400 ... 2.725 00 .. , 1.121E 02 . 2.253E C1 2.962E-02 '4.24') L-02 2., t3l: 00 2.42i 00 1.01 E 00 -1.785E-01
2 7 0 2.745F 00 .1 I1E 02 2.254E C 7.701 C-02 8.9 5J -02 z . L 00 2.279E 03 1.036(E 00 -1.745F-C1
27800 .. 2.765E 00 3. ,)r1 02 .. 2.2611 01__ 1.211-3I _ 1. -,,d:-) 1 2.1271: 00 2.096E 00 9.953' - 1 .- 1.677-01
2n.000 2.785 00 1.119 02 2.274E Cl 1. .732 -1 l1.v9-l" 00 1.8U4E 00 9.855E-01 -I.5;E-Cl
20 ?. O'E CO .1 113E 02 . 2. 289f 01 1. 9i C-01. 2 .GU-j 1L I I./0 21 00 1. .o51,1 00 9.7631-C0 - 1.470E-01
21400 2.824F 00 1.116E C2 2.306E 01 2.29BE-01 2.3i9-1-,1 L.40OL 00 1.401E 00 9.6791E-C -1.336E-01
2 ,3 2. -844F CO .1.115E C2 2.323E 01 2.564E-01 2.64DC-01 1.2abE 00 1.138E 00 9.603E-01 -1.184E-01
Sai0no 2.864F CO 1.114E 02 2.337E 01 2.779E-01 2.845b- 1 9.449E-01 8.677E-01 9. 537E-01 -1.019E-01
2C00 .... 2.884F CO .113E 02 __2. 348 Cl_. 2.942E-01 2.991 E--0 1 .t;10L-1 5.937E-01 9.401E-01 -8.436E-02
29200 2. C4E 00 1.112E 02 2.355E 01 3.05 E-01 3.002 -01 -..I9E-O 1 3.207E-01 9.436E-01 -6.611-02
29400) .. , 2.924F 00.. 1.112E C2 2.355E 01 3. It9E-01 3.121-01 1.oz0E-01 5.311E-02 9.402E-01 -4.747=-02
2,600 2.943F 00 1.113E 02 2.347E Cl 3.116L-01 3.104E-0.1 -u.C')2E-02 -2.0501-Cl 9.379E-01 -2.870E-C2
2A 0 2.963F 00 1.1 5E 02 2.331E Cl 3.075E-01 3 .03E-O3 -.. 2' E-01 -4.498E-01 9.367E-01 - 1.033E-02
30CC0 2.90SF CO . 117E 02 2.3C CE 01 2.981 -31 2.) 25E-J I -. 532E-01 -6. 777E-01 9.366E - 01 7. 5 1E -03
C700 . 3.C03E 00 3. .10E 02 __ 2.273E C 2.8354 E-01 __ 2 .781i-01 -1. 677E-01 -U.658E-01 _. 9.376E-01 _ 2.46-8E -02
1)400 3.021F CC 1.124E 02 2.237E CL 2.680E-01 2.5172 -01 -9.77E-0 1 -1.071E GO 9.396E-01 4.071 E- C2
30600 3.043F CO 1.127E 02 2.20CE CI 2.468E-01 2.341E-01 -1.151E 00 -1.232E 00 9.425E-01 5.546E-0230800 3.06?F 00 1.120E C2 2.168E 01 2.221E-01 2.08HE-01 -1.314E 00 -1.367E 00 9.462E-01 6.873E-02
31o00 3.C82F CC 1.132E C2 2.146E Cl 1.944E-01 1.796-il -1.451E 00 -1.474E CO 9.507E-01 8.036E-C2
31 29 3. 1C2F OC 1.133E 02 2. 136E C1 1.642E-01 1.493E-) 1 -l .!,0 00 -1.552E 00 9.55RE-CI 9.022E-02
!4CJ 3.122E 00 1.133C 02 2.139'; Cl 1.322E-01 1.171 -1 -1.oJtE 00 -1.602E 00 9.614E-01 9.822=-02
37h0 3.142F CC 1.1?1E C2 2.151E Cl 9.9CoE-02 8.53t L-02 -1.6/3E 00 -1.624E 00 9.675E- C1 1.G43E-01
I31 A0. 3.162E 00 1.1 30: C2 2.170L 01 6.551 -02 5 .2UcL. -02 -1.t,/6E 00 -1.619E 00 9.739.-01 1.084E-01
32000) 3.182F OC 1.12oE C2 2.191E Cl 3.2241-02 2.07E-02 - 1.,46E 00 -1.57 E 00 9. 05E-01 1.106E-01
?2200 3.201E CC 1.126 02 2.2121: C -1.3(,9E-04 -1.04'>Lt-2 -1.5o 7L 00 -1.530E 00 9.U71E-01 1.109£-01
?2400 3.221 00 1.124E C2 2.231E 01 -3.1071-02 -4.029 -2 -3 11.4 3 00 9.931E-01 1.0941E- 0
32600 3.241E 00C 1.123E 02 2.246C 01 -6.011L-02 -6.033E-02 -1.)uL 00 -1.350E 00 1.000E 00 1.061E-01
3)0O 3.261E CO 1.122E C2 2.259E CI -0.6801-02 -9.'09L-02 -1. Z01 00 -1.225E 00 1.00tE 00 1.012-I01
33000 3.281E 00 1.1211 02 2.270E 01 -1.10UL-01 -1.1/ZE-U I -1.11- 00 -1.OUSE 00 1.012E 00 9.45E-02
33200 3.201F 00 1.120E 02 2.200E 01 -1.319E-01 -1.37,,L-31 -'9.79'-01 -9.350jE-0 1.01 8 00 8.719E-02
33400 3.320 00 1.1 19E 02 2.2896 01 -1.499-01 -1.545L-01 -0.23 vE-01 -7.767E-01 1.022E 00 7. 4141- d2
C Y Ic tI .. T M E . 0 2 
-
X 7 1 X 2 
Z. . 2 Z 
. . .
. ...-.
33-00 3.34,F O0 1. 191 02 2.296E 01 -1. (,4
E -O l  
-1.8'E-01 -b .611E-01 -6.124-01 1.027E 00 6.870E-023 
1 t o , 0 1 1 2 2 - 2 6 - 0 1 
"o' O 
-
. 3 E 0 - 0 6 O
3 00 3.360E 00 1. 1E C2 2. 301 01 -1.764E-01 
-1 .79) 3E-01 -4.997E-01 -4.4,,E-01 .030E 00. 5.826E-02
130C0 3.3100 00 1.11E C2 2. 305E 01 -1. 04,,F-01 
-1. 021- -3.33L-01 -2.770E-01 1j.03t. 00 4.729E-02
0.2C9 3.4CF O0 1.1 IE C2 2.306 Cl. -1.801-O 
L -0.0O 2-)1 -0. 12E-O1 1.107[- 01 1.036E 00 .. .59E-02_
14,.c1 3. 431 CC .ll1E 02 2.305E Cl -1.9171-01 
-1 .90Lu -31 - L..3E-02 5.0431-02 1.03fE 00 
2.455E-02
? .0') 3.31' COC 1.118: 02 2.300E CI -1.9050-01 
-. 013-31 1.333E-01 2.04 3 E-01 1.039E 00 
1.31 P - 02
?,)On 3.451F 00 1.119E C2 2.293 01 -1.863E-01 -1.825 
-01 2. .OO-01 3.492E-01 1.039E 00 2.C04
2 E
-03
10o9 3.71F CC C.2OE 02 2.242E C1 -1.794E-01 
-1.7411-01 .1,3E-O01 4.816E-01 1.039E 00 -E.b66HE-03
352090 3.499E 00 1.121E 02 2.270C 
01 -1.60E-01 -1 .633E-0 I 5.31E-01 
6.010OE-01 1.039E 00 - 1.80E-02
,54CC 3.51F C00 1. I 122E 02 2. 25 0 
Cl -1.579E-01 -1.502L-0 o .5)7E-01 
7.065E-01 1.0 361 00 -2. 821---02 
__
356CO 3.539F 00 1.1 241 02 2. 243E 
C1 - .*433 E
- 1 -1 .35 1-3 1 7. 50'-C1 7 .99 E-0 
1 1.0 34E 00 -3. 678: -CZ
3sCO .553F CC 1.125E C2 2.230E C1 
-1.2803E-01 -1.1
- 4 + E- I .34 '4-01 8.69 BE-C1 1.032E 
00 -4.t 431-2 _- -
3t, :3 3.578F CC 1.126E 02 2.220E 
01 -1.105E-01 -1.004E-01 9.0/9 E-O 
1 9.26OE-01 1.029E 00 -5.095E-02
'62,0 3.5eF 00 1.126E C2 2.212E 
C -9.192E-02 -. 1436-02 
9.555E-01 9.661E-L01 1.025E 00 
-5.641
E -C2
.C 0 3.618I OC 1.127E 02 2.20CE CI 
-7.2441E-02 -b.19bE-02 9.679E-01 9.866E-01 
1.022F 00 - .070E-02
3 CO 3.628F CC . .1271E 02 2.207E 
01 -5.247E-02 -4.203E-02 1.003E 
00 9.907E-01 1.018E 00 -6.381E-02
S.).CE 5.518F CC 1.127E 02 2.208E 01 
-3.237E-02 -2.225E-u 2 1.003E 00 
9.819E-Cl 1.014E 00 -6.573E-02
'7000 3.677F CC 1.126E 02 2.212E 
C1 -1.2 52E-02 -2.907-03 9 .72E-O 
s.500E-CI 1.010E 00 -6.648E-02
372^0 3.6S7F CO 1.126E C2 2.218E 
C1 6.65.1E -03 1.565E-02 9.3o2E-01 
9.045 E- 01 1.006E 00 -6.608-02
374-0 3.717E CC 1.125E 02 2.224E 
C1 2.44E-02 3.322E-02 8.'7 
E-01 8.519E-0 1.002E 00 -E.460E-02
37 -30 3.7371F C0 1.125E C2 2.231E 
01 4.214E-02 4.963E-02 3.249 E-01 
7.843E-01 9.982E-01 -6.210-02
378CI 3.757E CO ) .124E 02 2. 2 1E 
01 5.785E-02 6 .451 -02 7.4521-Ol 
7.027E-01 9.946E-01 -5.067E-02
1.CO0 3.777F 00 1.123E 02 2.24E 
01 7.17b1-02 7.761-02 6.5uIE-O01 
6.141E-01 S.912E-01 -5.439E-02
3,1200 3.73bE 00 1.1231E C2 2.25CE 
01 .411-02 13.901 -02 5.650E-01 
5.198E-01 9.880E-01 -4.938E-02
I 4r' II.-, ( cO 1.122E 02 2.254r CI 
9.4431-02 9.8 42E-)2 4.671E-01 4.2131-01 
9.852E-01 -4.375E-C2
F?. ,. . c F CC 1.122 02 2. 258I Cl 
1. 026-01 1.056L-01 3.6OE-0l 3.202 
1-G1 9.82RE-01 - 2.761E-02
o ) 3. p51 CO 1.1 22E 02 2.2 elE 01 1. 01 
E-01 1.IL L-L z.653 :-0 1 2 .1a0.-01 
9.077E-03 -3. 10E-02
V) 1 3 .R76E CC I.122F C2 2.2(2E C1 1.134E-01 
1.14E--31 1..6 
7-0 1 3. 1-01 -2.4 301
- 02 ______
4 20. ?.P)(8F CC 1. 221 C? 2.202 01 1.1561 
-0 1.15 -1 o6 .U7 E1-02 1. 6951:-02 
9. 77HE-01 -1. 731E-02
,3Q,00 3.91SF 0C 1.122E 02 2.261E 
01 1 . 159-O01 .I. -52-I -3.2(41-O02 
-7.687E-02 9.77O-01 -1.0441-02
,5;O 3.()15F OC I.122E 02 2.25E Ci 1.'31-01 
l.l127t-O01 -1.250E-01 -l.696-01 9.765E-01 
-3.593E-03
()qCO 3.055 CO I.122E 02 2.255. (C l.lO') 
-01 1 .0. 1#- 1 -2 .119L-01 -2.5'1 E-Ol 
9.765E-01 04 - C3 4-  -3
40COO 3.)75 1 .0: 13 02 2.25CE Cl 1.05901 
1.3 25t-31 -2.92-21-01 -3311-1 9.769C-01 
. 3 Pf -03
4200n 3.C95F 00 . 1 2E1 02 
2.246E CI 9. 
! l2 1-02 9.2' IE-0 Z  -3.649E-01 -3.997E-01 
9.776E-01 1.533E- 02
4,410 4.C151 CO 1.124E C2 2.241E 
01 9.132E-02 8.063E-02 -1.22-O1 
-4.591E-01 9.787E-Cl1 2.079E-02
4n000 4.C3'1 00 1 .124E CZ2 2.2361 
01 8.216C-02 7 .692-02 -4.-U431-01 
-5.087E-01 9.80IE- 01 2.570E-02 
.--- 
-
4C8,0 4.C 5F Co 1.12'E C2 2.2321 
Cl 7.2COE-02 6.331--2 -5.291E-01 
-5.481E-01 9.818E-01 3.000CE-02
1000 4.C74F CC 1.125E 02 2.22E 
01 6.1C31-02 5.50bE-02 -5.680E-01 
-5.770E-01 9.S37E-01 3.364E-02
41203 4.CF O0 1.125E 02 2.225 
01 4. 94,71E-0- .33eLz-)2 -5.t9 3E-01 -. 953E-01 
9.5E-01 3.659 - 02
41n00 4.111, F CC . 125E 02 2.224E 
Cl 3.753E-02 3.132-02 -6.031E-01 
-6.031E-01 9.880E-01 _ ?.803E-02 
,
41 600 4.13 4 00 1 . I25E 02 2.223E 
01 2 54LL-OZ 1 .92oLt-Z -6.031E-01 
-6.006E-01 9.904E-01 4.C34[-02
41C3 4.153F CO 1.1251 C02 2.223E 
C1 1.334E-02 7.343L-03 -5.993v>01 
-5.067E-CI 9.929E-01 4.114-02
42000 4.173F 0O .125E 02 2.224E 
Ci 1. 501t-03 -4.22bt-03 -5.d24E-O1 
-5. 6 73E-Cl 9.953E-01 4.123E-02
42200 .1931E CC 1.125E 02 
2.226E 01 -9. 19SE-03 -1.52:91-02 
-5.565E-0 -5.376E-Cl 9.978E-01 
4.063E-02
4.2?400 4.;I3F 00 1.125E 02 2.22" 8E 
01 -2.069E-02 -2.567E-02 -5.Z1iE-O 
-4.996E-01 1.000E 00 3.940E-02
42,00 4 .223F CC . 124E 02 2.230E 
01 -3.0698-02 -3.,1)E-0o2 -4.1/C-l01 -4.493E-01 
1.0021 00 3.757E-02
42F.0 4.25 1 00 .124E 02 2.2321 
01 -3.962C-02 -,.361E-02 -,./22[-01 -3.952E-01 
1.005E 00 2.520-02
43.CO 4.271F CC 1.14',E C2 2. 23'E 
C1 -4.748 E-02 -5.092-,)-2 -3.652E-01 -3.366E-01 
1.O06E 00 3.235E-02 _.
1 200 4.2 1 CO 1.12t 02 2.23(:E1 Cl -5. 
419-02 -57'1,-02 -.3 5, -0 1 -2.76E-01 
1.00ooE 00 2.911E-02
4340, 4 31/ ; CC I .124E 02 2.2 3t 
01 - 5.. 
-11-02 -6'.,L/. -Z.467L-/1 -2.1I-C1 
1.010E 00 2.55 3-02 _________
°4 0r) 4.3 '2 F 1.1230 02 .231 01 -6.401-02 
-) .56', L -: 2 - 1. 1L-O0 -1.5341-01 1 
.011E 00 2.170r-02
4 3)0 4.352F 00 1.2 32 C/ 2.2401 CI 
-6-. ( O /0-02 -. 0Oi-0 -1. I 216-01 -9.097-02 
1.0121 00 1.76-02
., 0 4.d 372! f 1 .12 C 2 2 21,0L 01 - . 811-02 
-6 .9.l -02 - ,.)IL-02 -3.0;418 -02 1.013 CO 
1.353'-02
.4 1CO 4. ,, O . 02 2.231;U Cl 
-0. '') I-J -?,.931 L-J 2 -. u3L -C3 2.6551- 02 
1.9'1 00 .381-03 C
I. 
. , 
00 1. f I: 0 2 2.?31 01 -4,- )'I-02 - i .19) 
-0 )0.2 L-0. 0.3611i 02 1.9141 00 5.2551-0)
. ,) n . I , 00 1. I t' 0? 2.2 '1l 
C1 -6. 12 o.-0'2 -6 .:) I -) / 1. 9t - 1. 
1.311-01 1 ' 00 2' -0 . -)
CCLE T IHE t U2 Xl L1 X2 L2 YI Y2
44800 4.451F 00 1.124F C2 2.236E Cl -6.459E-02 -5 281L-32 1.504E-U1 1.821E-01 1.014
. CO -2.644E'C3
450nn 4.471E 00 1.124E 02 2.2345 Cl -6.09 E-32 -5 .3 73E-J2 2.U25E-1 2.235E-01 1.014E 00 - t.294-03 ...
45700 4.4S 1 CC 1.124E 02 2.232E CL -5.648E-02 -5.3b E-32 2.421E-01 2.602E- C1 1.013 00 -9. 674E-C3
454r00 4.511F CO . 1.124E 02 . 2.230E 01 -5.125E-02 .- 4.630E-02 2.770E-01 .2.920E-01 .. 1.012E 00 -1.274E-02 .
45600 4.5302 00 1.124E 02 2.2296 Cl -4.538E-02 -4.21cE-02 3.071E-01 3.18E-01 1.011E 00 -1.546E-02
45A00 4.550E CO 1.124E 02 2.227E 01 -3.899E-02 -3.55dE-02 3.L14E-01 3.397E-01 1.01E 00 -1.779E-02
46000 4.57CE 00 1.124E 02 2.226E 01 -3.222E-02 -2.868E-02 3.4o5E-01 3.514E-01 1.009E 00 -1.972E-02
46203 4.5 CE 00 1.124E 02 2.225E 01 -2.514E-02 -2.153t-32 J.SdeE-01 3.602F-01 1.00iE 00 -2.12 2-02
4640n 4.61CF 00 1.124E C0 2.225E 01 -1.797E-02 -1.436E-02 3.D15E-01 3.5:)E-01 1.CC 6E 00 -2.230E-02
s46603 4.620E 00 1.124E C2 2.225E CI -1.079-02 -7.241L-03 3.12E-l01 3.o5E-01 1.005E 00 -2.294E-02
46t00 4.649F 00 1.124E C2 2.225E Cl -3.582E-03 -1.598-04 3.57E-C01 3.502E-01 1.003E 00 -2.316E-02
47000 4.h6qF CC 1.124E 02 2.225E Cl 3.471E-03 6.720E-03 3.4o9E-01 3.370E-Cl 1.002E 00 -2.296E-02 ..
472n0 4.tfSF CO 1.124E 02 2.2260 01. 1.0-02E-02 1.32-) -02 3.299-01 3.178E-Cl 1.OOOE 00 -2.23,E -02
474 00 4.7C CC 1.124E 02 2.226E 01 1.652E-02 1.92)2-02 2.9)62C-01 2,822E-Cl 9.989E-01 -2.31E - 02
47600 4.729E 00 1.124E 02 '2.227E 01 2.210E-02 2.457E-02 2 .l1 -01 2.465E-01 S.917-Cl -2.006E-02
47600... 4.749E CO .. . 124E C2 -2.228E C1 2.700E-02 2.914L-02 2.271E-01 2.101E-01 9.965E-01 -1.844E-02
48000 4.768F 00 1.124E 02 2.228i" C1 3.118E-02 3.297E-j 1.912E-01 1.733E-01 9.955E-01 -1.657E-C02
48200 4.788E GO0. 1.124E 02 2.229 E 01 3.403E-32 3.6)oE-0 2 1.515E-01 1.300 C-01 9.9455-01 -1.45 CE - 02
48400 4.H80d 00 1.124E 02 2.229E 01 3.735E-02 3 .4) L-32 L.i 73E-01 9.8 E-02 9.937E-01 - 1.226:-02
48600 4.828E CO 1.124E 02 2.229E 01 3.932-02 4.00JE-02 d.015E-02 6.151E-C02 9.931E-01 -9.905E-03
48800 4.A84H 00 1.124E 02 2.229E 01 4.055E-02 4.086E-02 4..45E-02 2.t20F-02 9.925E-01 -7.475E-03
49000 4. 68E 00 _ 1.124E 02__ 2.229E Cl ._.4.106bE-02 4.131E-0Z 7.092E-03 -9.8 9[-03 9.922E-01 -5.015E-03
49200 4.F7 E CO I1.124E 02 2.229E Cl 4.087E-02 4.0481 -02 -2.6o07-02 -4.331E-C2 9.919E-01 -2.567E-03
44400 4.qC7E CC 1.124E 02 2.228E 01 4.000E-02 3.92--J2 -5.91"I8E-02 -7.464E-02 9.918E-01 -1.709,-04 ____
4 600 4.92F CO 1.124E 02 2.227E C 3.8E- . 1 E-02 3.7 -02 -. j3E-02 -1.34-01 9.919E-01 2.135E-03
49 00 4.947F OC 1.124E 02 2.227E Cl 3.644E-02 3.517E-32 -1.I E-0 1 -1.293E-01 9.921E- 01 4.318E-03
,I,000 4.967E 00 1.124E 02 2.22oE CL 3. 3 0E-02 3.235E-UZ -1.,13E-01 -1.521E -01 9.924E-01 6.345E-03
50200 . 4.987E CO __1.124E 02 2.226E Cl__ 3.081E-02 2.911E-02 -1.626E-01 -1.715.F-01 9.928E-01 E.1 90-03
5, 400 5.CCb6 CC 1.124E 02 2.22511 01 2.73/E-02 2.55t-J- -1.uu4E-Ol -1.814E-Cl 9.934E-01 S .829E-03
.53n00 _ 5.026E 00. 1.124E 02 2.224E C0 2.362-02 2.t3 E-02 1 .945E-01 -1.995-01 9.940E-01 1.124E-02
5sn00 5.04h6 00 1. 124F C2 2.224E 01 1.961L-02 1.75L-02 -2.04)E-01 -2.079E-01 9.947E-01 1.242E-02
5100) 5.066F 00 1.124E C2 2.224E 01 1.5441E-02 1.334 -2 -2.115C-01 -2.126-01 9.955E-0 1 1.334E-02 __
S1.?on 5.CH86E 00 1.12421 C2 2.223L CL 1. I118-02 9.0 .2L-03 - z.144E-01 -2.136E-01 9.963E-01 1.402E-02
_ 51400. 5.100 C0__ .124. 02 ... 2.2232E Cl 6.8 911-03 4..19 -03 -Z.IIE-01 -2.11 .E-01 9.971E-01 __ 1.443E - 02
51t 00 5.12,F 00 3.124E 02 2.2232 CL 2.651,2-03 6 .5' -04 -Z.uivE-01 -2.053C-01 9.980E-01 1.459E- C2
51800 . 5.145E 00 . 1.124,E 02 2.223E CL -1.40 5E-3 -3.3 1)L -03 -.. OZLE-01 -1.964C-01 9.99E-01 1.451"-C0
52000 5.165F CC 1.124E 02 2.223E 01 -5.403(-03 -7.1100-03 -1.9 14E-01 -1.843E-0C 9.97E-01 1.410,E-02
52200 5. 15F 00 1.124E 02 2.223E 01 -9.073E-03 -1.07L-32 -1. /3E-01 -1.661E-01 1.001E 00 1.365E -02
52400 5.205E CO 1.124L 02 2.223E CI -1.239-02 -. ,E-2 . 3 -0 56E-01 -1.464E-01 1.001E 00 1.291iI-02
52600 5.225E 00 1. .124E 02_. 2.223E 01 -1.529,-02 -1. -J2 -1.307E-01 -1.207E-Cl 1.002E 00 .1.200E-02
52F00 5.244E CO 1.124E C02 2.223h 01 -1. 7o6E-02 -1.87E1 2 -1.u 1/4-01 -,.6U86E-2 1.002E 00 1.094E-02
53000 5.264F 00 1.124E C2 2.223E 01 -1. 962 -02 -2.046CL-02 -9.G)30E-02 -7.943E-02 1.003E 00 9.762E-03
53200 5.284E CO .124E C2 2.223E 01 -2.118E-02 -2.1LutE-O -u.451-02 -5.335E-02 1.03E CO 8.49CE-03
53400 5.304E O 1.124E 02 2.223E C1 -2.225E-02 -2.265E-32 -4.414E-02 -3.3241-02 1.004E 00 7.155E-C03
53600 5.324F OC 1.124E C2 2.223F C01 -2.296E-02 -2.314E-02 -2.332L-02 -1.270E-02 1.004E 00 5.778E-03
53H00 5.344F 00 1.1 24L 02 2.223E 01 -2.319E-02 -2 .31.oL-J 2 -1.4dOE-03 8.69 1 E-03 1.034E 00 4.387 "-03 _
540C00 5.364F 00 1.124E 02 2.223C 01-02 307E-02 -2.2384 1-2 1.:,37E-02 2.392C-02. 1.004E 00 3. C05E-03
54200 5.3h3E CO I.124E 02 2.222E C1 -2.2531-02 -2.213 -02 3.1jH 8-02 4.590E-C2 1.004E 00 L.654E- C3
54400 5.403F 00 1.124E C2 2.222E 01 -2.164E-02 -2.1031t-u2 5.029 E-02 5.825E-02 1.004E 00 3.573E-04
54600 5.423E 00 1.124E C2 2.222E Cl -2.051 E-02 -1.9/7 -02 o .o52E-02 7.351E-02 1.004E 00 - e.697E-04
54800 5.443F 00 1.124E 02 2.222E Cl -1.901 E-02 -1.8 1b E-0) 2 8. 15E-02 8.722E-02 1.004E 00 -2. 00C-03 00
55000 5.463E 00 1.. 124E 02 2.221E 01 -1.73) E-02 -1.634L-2-3 d.863-02 9.322E-02 1.004 00 -3. C44E-03
55200 5.483F 00 1.124E 02 2.221E 01 -1.544E-02 -1.4 3 -32 1.014E-01 1.051--01 1.004E 00 -3. Sb67E-03
55400 5.502 0GO0 I.124E 02 2.221E 01 -1.329E-02 -1.21dL-0
2  1.119E-01 1.145E-01 1.003E 00 -4.765E-03
55600 5.522E 00 1.124E C2 2.220E 01 -1.100CE-02 -9.849L-03 1.1 tE-01 1.173E-01 1.003E 00 -5.425K-03
.55800 5.542E 00 3.124E C2 2.220E C1 -8.688E-03 -7,514E-03 1.152E-01 1.156E-01 1.003E 00 -*5.945E-03
CYCLE TIME B1 2 
X i X2 Z2l 
2 
-
56o00 5.562F 00 1.124E C2 2.220E 01 -6.415E
- 03 -5.242E-03 1.118E-01 1.112E-01 1.002E 00 -6.326E-03
596200 5.53)F CO 3.121E 02 2.22CE Cl -4.226E-03 -3.075E-03 
1.0t5E-01 1.070E-01 1.002E 00 -6.575E-03.-
5640oo 5.eC'F CO 1.124E 02 2.22C Cl -1.949E-03 -8.39 
1--04 .179E-O 1 1.154E-01 1.001E 00 -6.692E-03
5,08 5.21F CO 1.124E C2 2.220E Cl 4.5C9F-0 
1.504
E
-03 1.213E-01 1.181E-Cl I1.01E 00 -6.672E-03
S!.on 5.6 .1E 0O 1.173E 02 2.220E 01 . 869'03 3.851- 
1.1691:-01 1.130E-01 1.000E 00 -6.510'-03
57 ') 5. e*1 F CC 1.123E 02 2.220 CI 5.07'29-03 5.925L-03 
9.9 13E-02 9.514E-C2 9.997E-01 -6.214'E-03
170,) 5. 6 IF CO 1.123- 02 2.220C 01 6. 0694-03 7.667E-D3 
U.463E-02 7.947E-02 9.993E-01 -5.U04E-03
5700 5.7CIF CC 1.l13E C? 2.22CE C 0 . 19-03 9.110E-03 
I.064E-02 6.503E-02 9.90)E-01 -5.299E-03
5;,,') 5.721F CO 1.12 3E 02 2.220 01 9. 691 -03 1.0/1 L-J 2 5. .140E-02 
5. s1E-02 9.93IE-01 -4.716E-03
5 I:,C; 5. 7.oF CG 1.12 3E 02 2.22E CI 1.0 720i:-02 
1.1171-L-J2 4 .4,,.5-02 3.856E-C2 9.190E-01 -4.071:-03
5:."') 5. 76CF CO 1.123E 02 2.220C 01 1.148
i - 02. 1.182-0 2 3.!4F:-02 2.622E-02 9.982E-01 -3.380E-03
5F,20') 5. 7E'F CC 1.123 C02 2. 220E 01 1.201 -02 1.2/2E-02 
2.U350-02 1.431E-02 9.980E-01 -2.657E-03
.4.02 5.80C'F 0') 1.123F C2 2.220E CI 1.230 -02 1.2.3) L-02 .025LE-03 
2.902E-03 9.9)79E-01 -1.91)E-03
;- nl 5.2CF CO 1 .123E 02 2.22C.0 Cl 1.2360-02 1.2 
4E-02 -LZ.IcE-03 -7.714E-C3 9.97$1E-01 -1.175:-03
5 ;'n0 5.8 0OF O0 1.123E C2 2.219E 01 1 2 1 
.20 L-0 2 1 -lb L 1-02 -1.714E-02 9.977E- 01 -44.40IE-04
5" .00 5. 8;1F 0C 1.123E 02 2.21E 01 1.187E-02 1. 15 L-)2 
-Z.2e5F-02 -2. 66E-C2 9.977E-01 2.71 -04
5 Qn0 5.P7';F CO 1.123E 02 2'19E2 C 1.131L-02 1.1)1 t -3. 106L-02 
-3.526E-02 9.977E-01 9. 520E-(0
5,)411) 5.CF C0 1.123E 02 2.21BE 01 1.0630-02 1.0i3L-OZ -3.091E-02 -4.261E-02 9.978E-C1 
1.590E-03
5 9 .on 5.Q PF 00 1 . 123E 02 2.218E Cl 9.775E-03 9.312L-03 -. -5)941-02 
-4.899E-02 9.979E-01 2.177E-03
5Sn 5.9 3F C-0 i . ;13E 02 2.218E 01 B.7P', E-03 .270L 
-03 -5.19t E-02 -5.435E-02 9.980E-01 2.7C5E-03
1CCO 5.09E 00 1.123E 02 2.21E", Ci 7.70'E-03 7.14f"E-J3 -5.O669-02 
-5.U51E-02 9.9 2E-01 3.167E-03
n2 5.97:- 00 1.1 3E 02 2.217E 01 5.537E-3 5.941t-03 -b,.039E-02 -6..59E-02 
9 .984-01 3.56CE-03
r,40 0 5.97 8F 00 1.123E 02 2.217E 01 5.2 9 G-03 4.687L-03 -6.30 
1E-02 -6 .360E-02 9.906E-01 3.879E-03
b, 0 6.C IF 00 I. 123E 02 2.217E 01 4.01')E-03 3.405L-03 
->.4,0 E-02 -6.440E-02 9.989E-01 4.121E-03
r,: 6..0 8 F CO 1.123 C02 2.217E Cl 2.727F-03 2. 110 L -3, -6.415E-02 
-6.420E-02 9.991E-01 4.286E-03
1 ,)33 6.C 5PF CC 1.123E C2 2.217E 01 1. 't L-03 U.4831L-04 -
.36006-02 -6.201E-02 9.994E-01 4.375E-03
61 02 6.7S8E CC 1.123E 02 2.217E 01 1. 700--0'l -3.8211 c-04' 
-6 .237E-02 -6.082E-C02 9.996E-01 4.3UIE-03
6 (-.Y) C7 - CC 1.123E 02 2.217E 01 -1.0E-03 -1.51 L-33 
-5.944E-02 -5.107E-C2 9.999E-01 ,4.32E - 03
6i(,O 6.11 7F CO 1.12 . 02 2.217E 01 -2. l80-03 -2.66dE-03 
-5. - e4 E - 02 -5.060E-02 1.00E 00 4.199E-03
61hi0 6.137F 00 1.123E 02 2.217E Cl -3.160E-03 
-3.590t-03 -4.537E-02 -4.271E-02 1.000E 00 4.010E-03
62,0', 6.1 57F CC 1.123E 02 2.217E CI -4. 0050-03 
-4.3d7 E-33 -3.945C-02 -3.o5,E-02 1.000E 00 .770E-C3
6(200, 6.177F CC 1.13E 02 2.217E Cl -4. 7451-03 -5.0ObE-3 0 -3.4OE-02 -3.172E-02 
1.001E 00 2.46E-03
6240 6.197F CC 1.123E 02 2.217E Cl -5. 402F-03 -5. 
b61i-J3 -j..026-02 -2.109E-02 1.001E 00 3.163E-03
6hn00 6.i1(F O0 1. 23 E C2 2.2170 01 -5..809003 
-6.004L-03 -1.174E-02 -8.513E-03 1.001E CO 
2.811E-03
6 2Q00 6.236F .00 1.123E 02 2.217E 
C1 -5.911E-03 -6.041L-05 b.711
E- 04 3.776E-03 1.001E 00 2.446E-03
630OO 6.255F CO 1.123E 02 2.217E Cl -5.014E-03 
-5.831L-03 8.446E-03 1.154E-02 1.001E 00 2.090E-03
622300 6.27hF CC 1.123E 02 2.217E Cl -5. 592-03 
-5.603E-03 1.319E-02 1.608E-02 1.001E 00 1.745E-03
63 400 6.2 96 CC 1.123E 02 2.217E 01 -5.3COE-03 -5.252L.-03 
1.576E-02 1.038E-02 1.001E 00 1.420:-03
63h'0 6.316F CO. 1.123E 02 2.217E 01 -4.971E-03 
-4.74'0-03 1.683E-02 1.914E-02 1.001E 00 1.116E-03
3803 6. 35F OC 1.123E 02 2.217E Cl -4.632E-03 -4.492E-03 1.692E-02 1.889E-02 
1.001E 00 e.349E-04
6400 6.35EF CO. 1.123E 02 2.217E Cl -4.298E-03 
-4.122E-03 1.635E-02 1.798E-02 1.001E 00 5.766E-04
64200 6.375F CO I.12E 02 2.217E Cl -3.980E-03 
-3.775E-03 1.54
E 02 I.670E-C2 1.001E 00 2.399E-G04
S64'00 6.35FE 00 1.123E 02 2.217E 01 -3..6 83E-03 
-3.455-03 1.43E-02 1.522E-02 1.001E 00 1.232E-04
646(0 6.415F CC 1.123E 02 2.217E Cl -3.+11E-33 -3.167E-D3 
1.297 E -02 1.367E-02 1.001E 00 -7.532E-C5
h 4 80 6.435F CC 1.123E 02 2.217E 01 -3. 144
E - 0 3 -2.888 E-03 1.170E-02 1.816E-02 1.001E 00 -2.572E-04
65300 6.43F CO 1.123E 02 2.217E C1 -2.654E-03 -2.391 
-03 .7E-02 3.053E-02 1.001E 00 - 4.167-04
-2r00 6.474F CC 1.i23E 02 2.217E Cl -1.966E-03 
-1.699E-03 3.782E-02 3.788E-02 1.000E 00 -5.40OE-04
65'03 6.494E CC 1.123E C2 2.217E Cl -1.164E-03 -8.,11t-04 
4.166E-02 4.171E-C2 1.00OE 00 -6.182E-04
6.560 6.514F CO 1.123E C2 2.217E 01 -3.065
E - 04 -4.63E-05 4.-52E-02 4.312E-02 1.000E 00 
-6.465E-04
65s00 6. 534E CC 1.123E 02 2.217L 01 4. 719E-04 
7.214 E-04 .312-02 3.245E-C2 1.000E 00 -6.249E-04
6n80o 6.594F CC 1.123E C2 2.217E 01 1.032E-03 
1.266b-03 2.324E-02 2.230E-02 9.999E-01 -5.642E-04
6h200 6.574E CC 1.123E 02 2.217E C1 1.419E-03 
1.631E-03 1. 09L-02 1.'72E-02 9.999E-01 -4.765E-04
66400 6.5q3F 00 1.123E 02 2.217E Cl 1.680E-03 
1.b67E-03 1.031E-02 8.982E-03 9.999E-01 -3.709E-04
6600 6.6153 00 1.123E 02 2.217E Cl 1.83 3E-33 
1.9953 -J3 .uSE-0
3  4.426E-03 9.99 E-01 -2.544 -C0'
66H00 6.6331 00 1.I12E 02 2.217E Cl 1.913 E-33 2 .04t9E-3 
Z.199E-03 7.076E-04 9.999E-01 -1.326E-0'
6,700) 6.6E5 CO 1.. 12 02 2.217C CI 1.932E-03 Z.03-9E-03 
-5.14 ') E -04 -2.0OSE-C3 9.99f8-01 - .841E-06
-CYCLE - TIME -- 
B2 --- x 1 1 X2 
Z2 --- V .Yy I-
7T 6.e73E CO 1.1232 C2 2.217E OL 1.892E-03 1:LE65-0 3 -3.244E-03 -4.610E-03 
9.998E-01 .10 E -
0 4
670.3 6.673E 00 1.123E 02 2.217E 01 1.U092-03 L.8552-03 -5.112F-03 -6.3tOE-03 9.998E-01 2.252 -04
67600 6.716E CC 1.123E 02 2.217E 01 1.687E-03 1.711E-03 -b.d89E-03 -8.006E-03 9.990E-01 3.324. -04
_67800 6.732E 00 . 123E C2 .... 2.217E 01 .1.538E-03.. 1.543L-03 
-8.160 )3. -9.16E-03 .C9.998E-01 .300E - 04
6o00O 6.752F CO 1.12'E 02 2.217E CI 1.362E-03 
1.345L-03 -,.3huL-
0 3 -1.022E-2 9.999-01 5.166E-C4
6R200 6.772F CO 1.123E 02 2.217L 01 1.16')E-03 
01.136-03 
-. ;-0 3 - 1.5E-02 . 9.999E-01 5.910-04 
-
t,~400 6.72E CC 1.123E 02 2.2172 C1 9.614E-04 9.1 )[E-; -1.d2E-02 
-1.13PE-02 9.999E-01 E. 526:-04
ttA.0 .6.8122 00 1.123E 02 2.21"k Cl 7.400E-0' 5.53-3, 
-1.122-02 -1*.163-G 2  . 9.999E-01 7.006-04 - ---
Ss00 6.231F CC 1.12)E C2 2.217E 01 5.b103E-O0 4.53) -U0 -1.lIL-02 -I.14:-C2 
1.000E 000 7.3 7E - 0 -
60O00 6.851F CO I. 1.23 02 2.217E CL 3.066E.-04, 2. 
t 1 L -8.93' 0 -- 3 1.000E 00 7.552E -04
;920O 6.871F 00 1. 12 Lc 02 2.217 01 1.55 1L-o0 9 .B z-05 -0. tL-03 
- . 141 E-03 1.000E 00 7. 67.0
' 
-04-
6)400 6.81E 00 . 1232 02 2.217E 01 5. 5C1-35 - 9.53-J -. 11 ~i-03 -4.01-03 
1.00E 00 7.670"-0 '  -0
64, 003 6.911F 00 1.12 02 2.217E 01 -1.0 1 L-5 -7. 3>L-J) J .- 20 4'h 
-03 1.000E 00 7. 6 4 -0 C
6)r.00 6.9i1£ 00 1.123 C? 2.2112 01 -5.348L-05 -L.1222-0' -1.6522-03 -1. 11'[-03 1.0OO CO 7.517E-04
70'00 6.9523 00 1.1232 C?2 2.217E C1 -7. 688C-05 -1.326L-04 
-)3.J0E-4 -6.6196-0' 1.000E 00 7.512E-04
S70,30 6.970F 00 1.123E C2 2.217 LCI -9.2 32 -05 -1.40 
h-04 -,,.42E-04 -1.612E-04 1.000E 00 7.429-04
70400 6.990F CO 1. 1232 02 2.217E CL -9.760b-05 -1.432ZL-J4 
-1.101E-04 1.723E-04 1.000E 00 7.3452-0
70,00 7.010 O E 00 1.IC 02 2.217E 01 -9.7462-35 
-1.341 L -04 1.0 72L-04 3.022-04 1.000 E 00 7.262E-0',
70800 7.0 30 00 1.123E 02 2.21 7 Cl -9.34 ',E-05 -1.255E-34 
2. 426L-C 4 .992 E-04 1.000E 00 7.1 e4, -C
71000 7.0502 CO 1.12E 02 2.2172 CL -U.B12L-05 -1.149E-04 
3. 72-0 5.563 E-04 1.000E 00 7.111E-04
71200 7.C6qE 00 1.123F 02 2.2171: CL -8.1262-05 -1.035-0 
5)2 E-04 5.714 E -04 1.000E 00 7.04bE-04
_71400 . 7.0619E 00 1 )23E 02 .. 2.217E 01 -7.392E-05 - .223J:-3 
3. .7090-04' 5.52RE-04 1.000E 00 6. 987E-04
71h00 7.1092 00 1. 12 02 2.217E 01 -6.654E-05 -B.133ij -05 3.004 5.2 
-04 1.000E 00 6.90342-0
e
'
71 8CO 7.12q 00 1.123E 02 . 2.217 01 -5. 940[-05 -7 . 111 -35 .4 UOE-04 
4.9 2-04 1.000E 00 6.889:-04' --
72000 7.14 CO 1.123E 02 2.217E Cl -5.266E-05 
-6.1dt-J5 3.2,.5-04 4.442-C'4 1.000E 00 6.849E-04'
72200-- 7.169E OC.... 1.123E C2 2.217E Cl -4.644-05 
-5.33EL-05 2.977-04 3. 6O-04 1.000E 00 6.8142-04
72400 7.188,F 00 1.123E 02 2.217E 01 -4.076L-05 -',.5$E--o5 2.697E-04 
3.527E-04 1.000E 00 6.784-04
-7 2 ,0 0  7.20E CC 1
2 3 E 02 2__ .217E 01__-3. 565 E-05 -j .923L-05 J... 2.420E-0L 4 3.090F-04_ 1. Ou0E 00 
6.7582E - 0 4-----
72R00 7.228E CC 1.123E 02 2.2172 01 -3.LC7E-05 -3.3',4LE-0 
2.1552-04 2.701E-04 1.000E 00 6.7368
- 04
S7,f000 7.2420 C. 1.123E 02 . 2.217 01. -2.702L-05 
-2.0412-), 1.,507E-04 2.340E-04 1.000E 00 6.718E-04
712r00 7. 286 O00 1.123E 02 2.217E 01 -2.343E-05 -2.40E-U5 1.6 tE-04 
2.016E-04 1.000E 00 6.702
E - 04
71 00 7.28BE 00 1.123E 02. 2.217E 01 -2.029L-05 -2.05-05 7 1.4Y12-04 
.72-0.29 ..0 1.000E 00 . 6.68 E-C4 _
7,400 7.307F 00 1.123E C2 2.217E 01 -1.74
, E - 05 -1.71zE-05 1.25L-04 1.477E-C4 1.000E 00 6.671E-04
73300 .- 7.327E CO.1.123 02 2.217E Cl _1.53--405-3 -1.3)- -
*51.1 E-4 I.0-. 0.20 tE -C4. L. 00 E 00 " 6.65e - 04
74000 7.341E CC 1.1231: 02 2.217W CL -1.305t-05 -1.201 L-U5 9
.7OE-05 1.0 6 E-0 1.OOE 00 o6.265E-04
74200- 7.3672 CO 1.123E 02 2.217E 01 -1.124L-05i -1.011 
E
-05 9.017E-05.... 1.000E 00 6.652C-0 --
74400 7.3P IF CO I. 123 02 2.217: C -9.667E-06 - .44 9L--06 
1.2 00-05 7.60 12-05 1.0)OE 00 6. 646E-04
74t,00 7.407 0 CO 1.12302 2.2111 Cl -U. 311-01, -7.0 2t-O 
6.22-5 .6.402'-05 1.0002 00 6.6422-04 -
74A0O 7.4272 CC 1.12 E 02 2.217F 01 -7.O01.-06 -5.111-1o 
.434E-05 5.371E-CS 1.000E 00 6.63!C-04
74.C00 7.446E 00 1.123 02 2.2172 0 1 -
6
. 1 3 1 E- 0 6  -'.892L -06 4. 2-05 4.501 
E-05 __ 1.00E 00 6.6314
E 04
75200 7.4466 00 1.13E 02 2.217E CL -5.261E-06 -4.0, 
L-3b0 4.,3ll-05 3.1 E-C5 1.000E 00 t.6312-C4
75400 7.486E CC 1.12 L 02 2.217E 01 -4.513C-06 
-3.3 o-0b 3 .4u 7-05 3.150E-05 1.000E 00 6.62E9-04
7500 7.506E CO 1.123E 02 2.217L CL -3.8102-06 -2.00UE-J6 
2.9O E-05 2.627E-05 1.000E 00 6.627E-04
75,00 7.52bE 00 1.1232 C2 2.217E CL -3.317E-06 
-2.3?JE-06 2.5oOE-05 2.182E-05 1.000E 00 6.625E-04
7000 7.546F 00 1.123R 02 2.217 CI -2.,8420F- -L.921L-J6 
2.1i7E05 1.620 E-05 1.000E 00 .62 4 - C4
76200 7.5652 00 1. 123l 02 2.217C 01 -2.435 E-36 -
1. L -Jo 1.o5-C5-0 1.512E-05 1.000 00 6. 62ZE-0+
76400 7.55F CC .12 iC 02 2.2172 Cl -2.0'E-06 -I.313L-Jo 
1. 17C-05 1.255 E-C5 1.000E 00 6.621E-C4
7t030 7.605F C 1.123L 02 2.2172 01 -1.786EB-0b 
-1.O'4E-b I.j1 zE-05 1.090E-05 1.000E 00 6.620E-04
76H00 7.b25F 00 1.123b 02 2.217L 
01 -1.529L-06 -. 940L-0 .8-05 
0.616E-06 1.000E 00 6.619E-04
77000 7.645F CO l.I32 02 2.2172 
C1 -1.30')9-06 -7.37 1E-7 i.0IO-05 
7.129F-06 1.0002 00 .619L-C4
71200 7.U-5F CC 1.123 G2 2.217(: 
C1 -1.120:-0(b -,013E-01 U.l2OL-06 
5.894E-06 1.000E 00 6.182-04
77400 7.6t4 F CC 1. 123E 02 2.21/L 
01 -9.58E -07 -5.00. aL-U 7 .4c' E-06 
4.868E-06 1.000E 00 6.618E-04
77t00 7.704F 00 1.1232 02 2.2172 CL -8.202-07 
-4.115t-01 0.3194-06 .01SE-06 1.00C0 00 6.617E-04
77hO 7.721E 0 1.123C 02 2.217 
01 -7.018E-07 -3.3Bt-0 7 414-06EO 
3.314E-06 1.000E 00 6.6172-04
76000 7.744 CC 1.123E C02 2.217L 
01 -6.0052-07 -2.722t-03 7 4.66E-06 
2.732E-C6 1.000E 00 6.616E-04
7200 - 7.762 O00 1.1232 02 ,172 
C1 -5.137E-07 -2.26 E-O , .0 OE-06 
2.250E-06 _ 1.000E 00 .6,616E
r
-04
7C400 7.784E CO 1.123E 02 2.217E 01 -4.395-07 -1.077 E-07 
3.432E-06 1.052-06 1.000E 00 6.616 - 04
78600 7.603 00 1.122E 02 2.217E Cl -3.75E-07 -1 .540E-O7 
2.9J1E-06 1.524E-06 1.000E 00 6.615-04
7lPO0 7.8,23F 00 1.1;2E 02 2.217E Cl -3.21' E-07 -1.2 ,4E-)7 
2.513E-06 1.2 3E-06 1.00E 00 6.615--C4
7'rn0 7.843F 00 1.12 E 02 2.217E Cl -2 753E-07 -1-.) 6E-7 
.1',-06 1.[- .09F-06 1.O 00E  . 614 E
- 4C
7, n'01 7. F8F 00 1.123E 02 2.217E 01 -2.351E-07 -!1.9,L-U'5 L.. E-06 w.4 
5E-07 1.000E 00 6.613E-
4
7.C0o 7. PRF 00 1- 123E 02 2.217[ CI -2.012E-07 -6 .959 L-0 
.1. 13[-0L 6.9',2E-07 1.000E 00 6.613E-04 
.
7' n 7.q(9F 00 1.123E C2 2.217E 01 -1.721 -0 -5.703E-0 1.31',6-06 
b.662E-07 1.000E 00 6.6132-04
7'('0 7.522F OC 1.123E C2 2.217E Cl -1. 472--07 -4.617 
t-J 1.151E-06 4.672E-C7 1.000E 00 6.612E-04
g O, 7.19E CG 1.121E 02 2.217E 01 -1.25E -07 -3.B19 2L-0'l 
,.5[-07 3.B31E-C7 1.000E 00 6.612-O4
Ar;0 7.t,:F 00 1.173E 02 2.217E 017 1.07 2-07 -3125 
E -0 3 .422O[-07 3.139E-C7 1.00E 00 6.612E-04
i:40 7.482F OC 1.123E- 02 2.217E 01 -9.20oE-08 -2.55o2-08 
l.Z02E-07 2.512E-07 1.000E 00 6.612
.
-04
9 op") R.Go2E CO 1.123E 02 2.217E Cl -7.872 :-08 -2.030-08 6.160E-0T 
2.10, r-07 1.000E 00 6.612-04 1 E -
pr;,oO s.C22F O 1.123E C2 2.217 CL -6.73/r-08 -1.E10-OC 
-06 f.2lE-07 1.724E-07 1.000E 00 6.6122-04
1C00 F. '.1 CC 1.123E C2 7.217E 0L -5. T756E-O 
-1 .3( C-06 '.5b305L-07 1.41IE-C7 1.000E 00 6.612E-04'
aln) f-.(061F 0CC 1.123 02 2.217 Cl -4.923 -08 -1.1 L-J) 3.L', 3L-07 .1154[-C 
7 1.000E 00 C.612- 04
.1 4,)0 P. 0Fp1F CC 1.123E 02 2.21 7E Cl -4. 20) E-03 -. 313 E-') 
3. 5 E-C7 9).43E-C08 1 .000E CO 6. 612E- C'
,166)o A.101F 00 1.123E 02 2.217E Cl -3.600E-08 -7.006b-09 
2.019E-07 7.716E-C08 1.000E CO 6.612E-04
S1H800 8.121F CC 1.123E 02 2.217E C1 -3.078E-08 
-6.209t-U9 2..u9E-07 6.306E-8 1.000E 00 6.612E-04 
O
P200 8.141 F 00 1.123E 02 2.217E Cl -2.632E-08 -5.067 .0E UO2-07 
5.13E-08 1.000E 00 6.612E-C4
P2200 8.160F CC 1.123E 02 2.217E Cl -2.21-0 
.3E-0' 1.2E-07 3.207E-CB 1.00E 00 6.6122-04
S247, 8. 1 P CO 1.123E 02 2.217C 018 . 5L-COb -.37 3 E-' 
1 .37C-0 7 3.37E-C8 1.000E 00 6.612E-04
,,2 e0) 8.2008 00 1.123E 02 2.217L 01 -1. 6,46E-0
8  
-2.75)23E- 1L.21 E-07 2.806-08 1.000CCE 00 6.612E-0
s.c'O) S.; 2OF 00 1.123 CG2 2.217E Cl -1.4081'
- 0 8  
-2.,243-09 l.1i2-0 2.2)1E-08 1.OCOE 00 6.612c-04
.300 e.240F 00 1.123E C2 2.217E Cl -1.2C/1-06 -1 .;2E-u;9 
.4216 -08 I.16)E[:-C8 1.00E 00 6.612E-04
82A700 P.26CE CC 1.123E 02 2.21 I[ Cl -. 0F- -1 -4' L-0'; 6 .
L-08 1.5 . 5-C8 1 .000E 00 6.612E-0'
p :4r,0 8.77F CC 1.125E 02 2.211 01 -').8011-00 -l.? -0 
. -0')91-O8 1-.04-C( 1.000E 00 6.612E-'04
H,:o 8.2),'F 00 1.12E 02 2.217F C -7.5 2(L-O -'.0940L-1O .IL-08 1.014-0U 1.000E 
00 6.612E-04
1,s'01 8 .? F 00 1. 123E 2.1C. 
-2 717 01 -6. V.20-0 -. 0(.0L-10 .3-0 -09 1.000E 
00 6.612E-04
p4i30O 8.330' C0 1.1231 02 2.217f 01 l -5.IE -09 -,.5t)4L-1U . E-08 
6.4t1E-0 1.000E 00 .612E-04
A4,20 8.3548 CC 1.12 LE 02 2.217E Cl -4. 710') 
-. 34L-10 3.1o0,F-08 5.,
'4 E- C9  1.000E 00 6. 12E- C
84.400 P.379F GO 1.123E 02 2.217E 01 -4.021"-09 -4 .352 L-10 
3.150E-08 4.476
E
-09 1.000E 00 6.612E-04
AP.0) 8.39APF 00 1.123E 02 2.21 7E Cl -3.440-0:) -3.54L- 2.3E-0 3-U 
3.647E-09 1.000E 00 6.612:-0
.003 R.41E8 CC 1.123E C2 2.217E C 1 -2.915-09 
-2. :34 -10 1 .903E-08 2.471E-09 1.000E 
00 6.612E-04
,ono e..,3,F o 13 Z 2.2172 
Cl -2.51'5E-09 -2.341:-10 1.9692-8 
2.419E-09 1.000E 00 .6.612E
-04_
85200 8.45 8F 00 1.123E C2 2.217E 01 -2.151E-09 
-1.909E-10 1.684E-08 1.970E-09 
1.000E 00 6.612E-04
A54003 p.4786 CC 1.123E 02 2.217E 01 -1.839E-09 
-1.553L-10 1.440E-08 1.604E-09 1.O00E 
00 6.612E-04
A5603 p.48E CC 1.123E 02 2.217E 01 -1.573E-0') 
-1.264 E-13 1.231E-08 1.305E-09 
1.000E 00 6.612E-04
P5,CO, F .1F CC 1.123C 02 2.217E 
C - -1.345-9 -1.02BE-10 1.053E-08 
1.063E-09 1.030E 00 6. 612E- - 04_
8sh60 8.537F CC 1.123E 02 2.217E 
01 -1.5OE-0
9 
-k.359E-1 9.u003E-09 8.46E-10 
1.O000E 00 6.612E-04
862C00 .557E CO 1.123E 02 
2.217E Cl -9. 33E-10 -6.797E-11 
7.o9bE-09 7.035E-10 1.000E 00 _ 
.612E-04
8 ,.10 8.577F 00 1.123E 02 2.217E 
Cl -0.408E-10 -5.526L-11 6.583E-09 
5.723E-10 1.000E 00 6.612E-04
ehQn "8.597F 00 1.123E 02 2.217E Cl -7.1' 
3E-1 -4.'92t-11 5.o29E-09 4.655E-10 
1.000E 00 6.612 -(Y
F6 C 8.617F 00 1.123E 02 2.217= 
Cl -6. 14 E-10 -3 .552E-1 4.13-09 3.786E-1) 
1.300E 00 6.612:-C4
A7 00 8.67E CC 1.123E 02 2.217E 
01 -5.257-10 -2.966E-11 4.116E-09 
3.079E-10 1.O00E 00 6.612E-04
R72C0 8.656E CO 1.123E 02 2.217E 
01 -4.495E-1) -2 .41-1 1 3.519E-09 2.503E-10 
1.000E 00 6.612E-04
p7400 8.676F CO 1.123E C2 2.217E 
C1 -3-844
E -10 -1.96E -11 3.009E-09 2.035E-10 
1.000E 00 6. 612E-04
A7600 8.6 6F CO 1.123E 02 2.217E 
C1 -3.287E-10 -1.592L:-11 2.373E-09 
1.654E-10 1.000E 00 6.612E-04
S7800 R.716F CO 1.123E 02 2.217E 
01 -2.810E-10 -1.23L-1 2.200E-09 1.345E-10 
1.00E 00 6.612E-04
8.- 0 0.73(1F C 1.21 1 02 2.217E 01 
-2.403L-10 -1.0 :-11 I.,i$U2-09 1.093E-10 
1.000E 00 6.612E-04
, 2 '1 8.7568F CO .3 1 02. 2.217E 
01 -2. C52-10 -8.5341-12 L1.U9-09 
8.880E-11 1.00E 00 6.612E-04
,01 8 .775F 00 1.123E C2 2.217E 01 
-1.7 S -10 -5.931E-12 1.3/
6 E
-09 7.215E-11 1.000E 00 6.612E-04 
3
p1600 p.795F CC 1.123F C2 2.217f: C1 -.
t-10 -5.2L-1 1.1161-09 5.862 -11 1.00E 
00 6.612E-C4 _o
Ao .P15F CC .12iF 02 2.217E Cl -1.2055L-10 
-4.5192-12 1. 'L-09 4.,-2C-11 1.000E 
00 6.612E-0'O
8o80 .P:5I- CO 1.123E 02 2.217E 01 -1.09-;/-10 -3. 1I-I . .,1L-10 
3.142-Il 1.000E 00 6.612E-04-
pi 0 :f-TSF CC 1.123E 02 2.217r Cl -9.39/--1 -3.0k,'-1 .29[-10 
32.blE-11 1.000E 00 6.612F-04
<0 1 8. P 75F CO 1.123E C? 2.217E 
01 -il.03 2- F11 -2 . /1 o 9 -1 
2 . I 1 1.000C 00 0.61213-04
CC. C- -. TIME l 82 i LI x2 Z 2 YI Y2
(96 00 8.894E CC 1.123L 02 2.217E C1 -6.86)E-11 -1.'"35-12 .78 E - 10 .0
2 7 - 11 1.000E 00 '.61 2E-4
R9. 03 R.914E OC I.123E 02 2.217E 01 -5.873E-11 -1.(ll-IZ 4.WbvE-10 1.682E-11 1.O00E 00 6.612E-04
<0000 8.934E CC 1.12E C2 2.217E CL -5.022E-11 -1.300L-12 3.932L-10 1.I66E-11 1.000E 00 6.612E-04
S90200 8.954E CO . 1.123E 02 - 2.217E CI -4.295E-11 ..-1.061E-1.2 3.3,2E-10 . .109E-11 .1.060E 00 ... 6.612E-04
90400 8.974F 00 1.1 3F 02 2.217E C1 -3.672 -11 -8 .6 1lc- 2.slbE-10 9.000E-12 1.000E 00 i. 612E -04
c9603 8.994 E 00 1.123t 02 2.217E CI -3.143E-11 -5 .37E-13 2.4 58E-10 7.035E-12 1.000E 00 . .612E-C4/,
0 roo 9.013F 00 1.123F 02 2.217E 01 -2.685E-11 -5.55)E-13 2.102E-10 5.929E-12 1.000E 00 6.612:-04
91000. 9.033F 00 1.123E 02 2.217E 01 -2.296E-11 -4.599E-13 1.797E-10 
4.812E-IZ 1.000E 00 6.612E-04
91 00 9.053E 00 1.12;E 02 2.217E 01 -1.963E-11 -3.731L-13 1.537t-10 3.905E-12 1.O00OE 00 
6.612E-C4
1_. 04CO 9.073E 00 1.123E 02 2.217E 01 -1.679E-11 -3.02bE-13 1.314E-10. 3.19) E-12 1.000E 00 .6.612E-04
;1 600 9.093F 00 1.122 02 2.217E 01 -1.435E-11 -2.45Dt-13 1.124E-10 2.b71E-12 1.000E 00 
e.612E-04
1 SO00 9.113E O0 1.123E 02 2.217 CI -1.227 E-11 -1.91E-13 9.610E-11 2.086 E-12 1.000F 00 6. 612:-C04
I2000 9.132E CC 1.123E 02 2.217E CI -1.049E-11 -1.61 E-13 8.217E-11 1.o92E-12 1.000E 00 6.612E-C4
q2200 9.152F 00 1.123E 02 2.217E 01 -8.974E-12 -1.3105-13 7.026E-11 1.373E-12 1.000E 00 
6.612E-04
92400 9.1722 00 1.123E 02 2.217E 01 -7.673E-12 -1.062L-13 6.008E-11 1.113E-12 1.000E 00 6.612E-04
92600.... P. 192E CO. 1.123E 02 2.217E CI -6.561E-12 -8.611E-14 .137E-11 9.030E-13 1.000E 00 6.612E-04
9200O 9.212F 00 1.123E 02 2.217E CL -5.611E-12 -5 .981-14 4.393E-11 7.324E-13 1.000E 00 6.612--04
9 (1100 9.232F 00 1.123E 02 2.217E 01 -4.79tiE-12 -5.60OE-14 3.756E-11 5 .90E- 13 1. 00E 00 6.612E-04_
? Co 9.25 1 E CO 1.123E 02 2.217 01 -4.102E-12 -4 .5uL -14 3.2121E-11 4 .17E-13 1.000E 00 6.612--04
93 00 9.271E CO 1.123E 02 2.217E 01 -3.501i:-12 -3..120 -14 2.7,t-l 11 3. 06E-13 1.000E 00 6.612E-04
93600 9.291F 00 1.1 23 02 2.217E CI -3.000--12 -3.016-14 2.34kE-l1 3.1o7E-13 1.000E 00 6.612E-04
S.93300 - 9.311E C0 .. 1.123 02 _.2.217E 01 _-2.55tL-12 -2.444E-1'. 2.0,sE- 11 2.156AE-13 1.000E 00 6.612E-04
4000 9.331E 00 1.123E 02 2.217E Cl -2.1 [-IZ -1.90lt-14 1.117 1-11 .01E-13 1.C000E 00 6.612E-04
04200 9.351 00 1.123[ 02 .2.217E 1 -1.875-12 -1 .606 L-L' 1 ., -L11 1.68E-13 1.OO0E 00 6.612E-04
94.00 9.370- CO 1.12E 02 2.217E 01 -1.604 ,-12 -1.302
E - 14 i./5- 11 1.36 -13 1.000E 00 6.612E-04
(941,00 .390E CO 1.1231 C2 2.211E 01 -1.3711-12 -1.0'5 L-14 1.074E-II 1.10;-13 1.000E 00 6.612E--O04
qsH3o 9.410F 00 1.123 F 02 2.21 01 -1.171C-12 -8.b4dL-15 v.1oOL-12 8.990E-14 1.000E 00 6.612F-04
9'(,00 9.430E 00 _ 1.123E G2 . 2.217E C1 .. -1 .CO31-12 -6.921[-15 1. tiOE-12 7.287:-14 1.000E 00 t. 6 612Ef-04
95200 9.40~ (.0) 1.123- 02 2.2111 Cl -0.572 E-13 -5.613L-1 6.7 12:-12 5.900E-14 1.000E 00 (.612 -04
95400 S.47CE CO .. 1.123E 02 2.217E 01 -7.330L-13 -4.54L- .14)L-12 4.'/7bE- 14 1.000E 00 6.612E -04
951,00 9.48F CO 1.123F 02 2.217E 01 -6.268(1- -3 .6d5 1h-1. 4.90UE-12 3.8192-14 1.000E 00 6.612E-04
ShA0..o 9.509E 00 1.123E 02 2.217E 01 -5.360E-13 -2.9',-1> 4 .196E-12 3.144 -14 1.000E 00 6.612C-04
9( 000 9.52'E 00 1.123E 02 2.217L CL -4.5831-13 -Z.4 19 -L1 3..UU-12 2.547L-14 1.000E 00 6.612E-04
_ t, 00 .... 9.549; CO _ 1.123E C _2 2.21 7E CL -3. 919 r'-13 -1 .960 -15 3.0 E-12 2 .064E-14 1.000E 00 6.612C-04
cs~hnr 9.569F 00 1.1232 02 2.217E 01 -3. 51 E-13 -1.bdE- z .o62E-12 1.6712E-14 1.000E 00 6.612 -04
96t,00 9.58F 00 1.123E. 02 2.2170 01 -2.6-13 -1.286-. 2.243E-12 1.355E- 14 1.000E 00  0.612E-(Y
9tAn00 .6C9F CO 1.123E 02 2.217E 01 -2.4501-13 -1.042t-15 1.918E-12 1.098E-14 1.000E 00 6.612E-04
97000 9.62dE 00 1.123E C2 2.217E 01 - E- 2.0)5-0. E- 1.640 E-2 .895- 15 1.000CE C00 6.612E-04
97200 q.642 CO 1.123E 02 2.217E Cl -1.7'92E-13 -6.83E-1o 1.403E-12 7.206E-15 1.000E 00 
6.612E-04
97400 .9.t6,E 00. 1.123E 02 2.217E 01 -1.5 2E-13 -5.53u6-10 1.199E-12 5.837-15 1.000OE 00 6.612E-04
7600 9.6;.t8F CO 1.123E 02 2.217E 01 -1.310E-13 -4.4 tL3-16 1.26 E-12 4.728E-15 1.000E 00 6.612E-04
97H003 9.7C HF CC 1.123E 02 2.217E 01 -1.1202-13 -3.631E-16 L.1')E-13 3.830E-15 1.000E 00 6.612E-G4
0-.C,0 9.728F 00 1. 123E 02 2.217E 01 -9.578 -14 -2.9-.*-1o 7..999E-13 3.102E-15 1.000E 00 6.612E-04
9 H 00 .747E 00 1.123E 02 2.217E C1 -8.1'90E-14 -2.382 t-o 6.412E-13 2.513E-15 1.000E 00 6.612E-04
98400 9.767F 00 1.123E 02 2.217E C1 -7. 003 E-14 -1.929-16 b.483E-13 2.0jSE-15 1.000F 00 6.612E-04
90600 9.787E CO 1.123 02 2.217E 01 -5.'98HE-14 -1.562E-lb 4.6091-13 1.o48E-15 1.000E 00 6.612E-04
9HRn O 9.807F 00 1.123E 02 2.217E 01 -5.120E-14 -1.2u) E-16 4.0u9E-13 1.335E-15 1.00OE 00 6.612E-04
90Onn 9.877F CO 1.123E 02 2.217E 01 -4.370E-14 -1.024E-16 3.428E-13 1.001E-15 1.000E 00 6.612E-04
99200 9 847E 00 1.123E 02 2.217E C01 -3.744E-14 -8.292L-17 z.931E-13 8.756E-16 1.000E 00 6.612E-C4
99400 9.866 00 1.1231" 02 2.217E C01 -3.201E-14 -6.714E-17 2.5B6L-13 7.090E-16 1.000E 00 6.612E-04
9600 S.886F CO 1.123E 02 2.217E C1 -2.737E-14 -5.436L-17 2. i3E-13 5.741E-16 1.000E 00 
6.612.-C4
C9RO0 9.C6bE 00 1.123E 02 2.217F. 01 -2.341E-14 -4.401E-17 1.833E-13 4.t49E-16 
1.000E 00 6.612E-04
,*.,* S.926E CO 1.123E 02 2.217E 01 -2.002E-14 -3.563 E-17 1.567E-12 3.764E-16 1.000E 00 
6.612E-04
DATA Z , Z2,Yl,Y2/ .0 ,0. 0,O. 0.0/ ----- L--
---RE,'IND 9 . 90_
READ( 5, 1) Al ,AO ,BI, B3
-1-FORHAT ( 4G 10. 3)-- --
WRITE(6,1)A1,AO,BIB0
DT=1.E-4
-- 4--- - - -- -.------------
DO 100 J=1,100CO0





-.2 = - 4 0 * Z 1 + B O e R -Y ---
C
------
' Y1=- Y- 1+0T* 1
-YI=Y+DT*Y1D
Y2=Y2+DT*Y2D
.-ZI = Z 1+DT *Z 1 D ---
Z2=Z2+DT*Z20
S WRI TE(9,2 )J zR, Z2, Y1 Y2-- --- ---- - .
2 FORMAT(16,F4.L,4E15.
7 )
-- 100- CONT INU E
END FILE 9




FCRTRAKIv G LEVEL 20 CAN TE -. 23'6 01/55/23 .PAGE 
0001 -
.C - - - - - - - - - - - - - - -START PRCCRAF - - - - - --- - - - - - - -
CCC? * INTEGER V'CD
c C C 3REhINC q






ccce REAC(5,2C3)CI,C22,C12 - - - - .----.-.
CCC9 AEAC(5,20A)CT
cci C 0 RITE(6,2C )F-,H0,Gl,GC#CT................. . . -. .- --
CC11 -1- ,RITEH6,25)Vl11,?22,t'12
C C 12 RITEtf-,21)NII122,Nl2,CllQ2ZtCl2 .. _____....____
CC 137NIE(,
CC14 T -C. C
C C 15cc loc 9=i,eccco
C1- F(K. Cl.R.JCD(K,10C).EC.)RITE(6'2')THi HJ,'lGOZlZ2*XIX2 -----




C ------ COEL SYSTEM STATE ECUATICNS----------
C C 22 >IC--l*Xl4X24GI*(R-Yfl
C C 23 X 2C--I.C*X14CC*CR-Yl)
C
C C 27 E2'Z2-X2
CC 2 8 1-- I-XI*(I*E+I*2/l
CCl- CC.-XI*Ui112*El'+IP22E2)/N2____
C C3 1 iO-04~OClTI0C
CC32 1CC CCNTINLE
CC-23 20 FCRt'AT('1 IIAPUNCV STABILITY MCCELLING OF SECCNC ORDER SYSTEM'////________
It. - 1 STARTING FARAIFETERS CF- VCD[L'...l/TI0,'H1- '*1PriC.3.T3O0 ,IHO-
210.3,T(LCGI, ',Ei0.3,rCOGO- ,ElO.3///' CELTA T-.',EIO.?//)
CC34 .21 FORVAT(' ?JATrIX ELEY1U\TS .......' N11- ',IPE1C.',l0X,IN22- ',Elo.
CC35 22 FORVAT(' TIEX, 1 , 'HO',9X,'Gl
t
,9X, 'G0',9t,Z1','X,Z2,9X, _____
CC36 23 Fr,[f AT(II,ll1UX,IPE10.3) )
CC37 25 FCR?'AI(' fl IATRIX ....... '//l f'11- l,,PEI0.3,1OX,-22- 1,ElO.3*IOXt'
CC3e 2CC FCRFAT( 4 F10 .2)1
CC39 2C1 FClAT(3FlO.3)
~CC 4C - 2C 2 F C RF A T (r-10 .3............. )
CC4I1 2C3 FCRlaAJ(3F10.3)
* CC4t2 2C4 FCRVAfl(F 2C .7
FCRIPAN IV G LEVEL 2C rAt, 
ATE * 7236 01/55/23 PAGE oo0









...... . .. ..... . . . o . ...-
---- ------
~' -'-~- --  -- -~' ' ' -
------ -. 
..... .... ... 
-- 
.... . ....-- 
- '- ~ ~-
LIAPLhCV STABILITY CrCUELLING CF SECCNO CRCER.SYSTEM 
. .
STARTING PARAMETERS CF VCDEL... 0.0 0.0...
-l= 2.COCE CC IC=- 2.COOE 02 Gl= C.O
DELIA T- 1.OCCE-C4 __ - --
-- - - - - - - - -




M P TR IX .....
M11 7.COCE C2 M22 '3.COCE 01 M12- -1.CCOE 02
ATIRIX ELEPEhNS.......
NIl 5.CCCE-Cl . N22 5.CCCE-C2 N12- 0.C.. .............................................
011- I.CCCE oC 022="' 1.CCCE 00 012= 0.0
TIE Hl HO . G GO 71 Z2 
X X2 YI Y2
'- .C--- 2 .'COE-C -- -OCC E--C 2 0.O . .0 , , 0 . 0" 0 "0 "1O E
9.SCCE-C3 2.538E O0 1.9eE C2 1.020E 02 1.870E C2 9.150E--01l 1.'90E 00 1.005E 00 0.657E-01 1.372E-04 1.391E-02
1.CCE-C2 9.44,E CC 1.0G2E C2 .C20CE C2 1.70E C2 l.64E CO I. 87E 00 1.947E 00 -1.261E-01 1.077E-03 5.289E-02
2.SSCE-C2 3.C74E Cl 1.35SE C2 1.C2CE 02 1.P70E C2 2. 2E 00 I.'6 E 00 2.503E 
00 -1.921E 00 3.497E-03 l.12E-01
3.SSCE-C2 4.57E Cl 8.935E Cl 1.C200 C2 1.C70E 02 2.731E 00 -1. 21E-01 2.478E 
00 -2.049E 00 7.938-03 1.871E-01
4.S9CE-C2 3.S2CE Cl C.445E C1 1.C2CE 02 1.070E C2 3.CE)9 CC -1 .'2E 00 2.377E 00 -3.004E 
00 1.402E-02 2.
7 46 E -01
5.~CE-C2 1.SCiE CI 1.15PE C2 1.C2CE C2 - 1.07CE C2- 3.351E 00 -3." IE 00 2.657E 
00 -3.598E 00 2.44,FE-02 " 3.714E-01
6.S CE-C2 -4.3tE CO l.41-,,E CZ I.C2CE 02 I.70 C2 3.52E 00 -. O E 00 3.508E 
00 -5.Pe2E 00 3.714E-02 4.741E-01
7. ;SE-C2 1 .StE C 1 1.IC2E 02 1 .C20E 02 1 .n'0 C2 3.410 00 - V.I") c 00 4. 2, 1E 00 -9.415sC 
00 5.298CE-02 5.026E-01
e.S8r, E-C2 4 3.9E C1 7.OPCE C01 1.02C0 02 1 l 7CE C? 3. 0:S C O - I.1 '. 01 3.675E 
00 -1.112E 01 7.209E-02 6.921E-0 1
.s0 eE-C2 2.2E C1 I.14C C2 1.C2CE 02 1.71E C2 3. c5e 0O -I.',l0 01 3.2CCE 
00 -1.23E 01 9.451E-02 8.03,E-00
1.CSE-Cl 3.5C9E-CI 1.1,64E C2 L.C20 02 L.A10E C2 3.64E OC -1.'CC E 01 
3.7/3 - 00 -1.56E 01 1.202E-01 9.153E-01
S.I SE-C1 2.3C5E 01." 1.34E C2 1.C200 02 1. 70F 02 3.5'43 00 -1. I0U 01 4.1290 
00 -2.037E 01 1., 92C-01 1.021 00
1.S2,;I-C1 .1I3E C ) 9.2 1E CI 1.C20E 02 1.'!70E C2 3.4/1E (C -2.'35E Cl 3.336E 00 -2.?96E 
01 1.BI4U-01 1.126E 00
l.I SE-C1 3.C E C ..1300 C2 1.C20E 02 1.870E C2 3.2t4 00 -2..')0E 01 2.70,E CO -2.4 37 01 
2.167E-01 1.226hE 00
1.4 SE-C1 7. S3E CO 1.527E C2 I.C20E 02 1.OE C2 3.C0,E 00 -2.'I1E 01 2.722C 00 -2.652E 
01 2.5490E-01 1.321E 00
1.59SE-01 3.C7 5E CO 1.626E C2 1.020E 02 1.070E 02 2.Ce2E CO -2.'57E 01 3.093E 
00 -2.927E 01 2.9591-01 1.411E 00
1.SSE-C1 2.SEIE CI 1.2C3E C2 l.C2OE 02 1.870E C2 2.6t2E CC -3.65'E 01 3.065E 
00 -3.314 E 01 3.390E-01 1.494E 00
. .7SeE-CI 4.213E Cl e.441E Cl 1.020E G2 1.870 CZ 2.426E OC -3.'53E 01 
2.397E 00 -3.470E Cl 3.054E-01 1.570E 00
1.0SEE-Cl 3.8 3E 01 8.54E cl I.C20E 02 1.;700 C2 2.1718 CO -3.'22E 01 
1.700E 00 -3.531E 01 4.33')C-01 1.639E 00
1.SOEE-C1 2.7COE 01 1.037E C2 1.C2CE 02 1.P70E C2 14C00 00 -3.'6O 
O 01 1.4510 00 -3.5COE 01 4.636E-01 1.701E 00
2.C;EE-C1 1.561E G1 1.252E C2 I.C2CE C2 1.370E C2 1.6-4, CC -3.')93E 01 1.302E 00 -3.64,E 01 
5.355E-01 1.154E 00
2.1SeE-C1 7.IC E C 1.47 E C  2 1.020E 02 1.70E C2 1.?e2E o00 -3.'05E 
01 1.2390E 0 -3.733E 0.1 5.88P0E-01 I.OOE 00
2.e2E-C1 3.C21E CC 1.553E C2 1.O20E 02 1.870E C2 1.IC6E 00 -3.nl, 01 1 .1')4E 00 -3.084E 01 6.434E-01 
1.837E 00
"--2.3 8E-CI 3.7t1E CC 1.57EC C2 1.02C" 02 I.P,70F 02 P.2F6E-01 -,4.^29E 01 .104E 
00 -3.964E 01 6.909E-01 1.866E 00
2.4SeE-Cl 7.283E CO 1.527C C2 1.C2CE C2 1.070E C2 5.5C(6E-C1 -4.%e2E 01 9.234E-01 -4.073E 
01 7.552E-01 1.887E 00
2.5qEE-Cl 1.2e7E 01 1.4/.E' C2 1.020E 02 l.o70E C2 2.728E-01 -4.COE 01 
6.506C-01 -4.151E 01 8.121E-01 1.099E 00
Z.6 EE-CL I . t3E 01 1.3!CE C2 1.C20E 02 1.070F C2 -2.70- 6E-C
' 
-,.O '>E 01 3.240-01 -4.1900E 01 0.6901-01 1.903E 00
2.7",E-Ci 1.71E CI1 1.35PE C2 1.C2CE 02 1.110E C2 -2.7C?2i-C1 -4.0?2E 01 -1.74E-02 -4.192E 
C1 9.262E-01 I. 990oE 00
2.ee8E-C1 1.61lE CI 1.307E C2 1.C2CE CZ 1.n70 C2 -5.4')E-C1 -'.6()6E 01 -3.511E-01 -4.150E 
01 9.030E-01 1.87TE 00
.. 2.c,8E-cl 1.31c E 01 1.46,4E C2 1.C2C C2 l.n70E 02 -7.2)-01 -3.8n7E 01 -7.052E-01 -,.05E 
01 1.039E 00 1.067E 00
3.CEE-CI 9.433E CO 1.5t0E C2 1.G200 02 I.70E C2 -1. 43 OC -1.783E 01 
-1.C7(E CO -3.9630E 01 1.095E 00 1.040E 00
S3.1EE-Cl 7.SC8E CO 1.64eE C2 1.020E 02 1.070E 02 -1.25E 00 -3.67C 01 
-1.405E 00 -3.779E 01 1.150C 00 1.005E 00
3.2-eE-Cl 1.279E Cl I.,0eE C2 1.020E 02 1.870E 02 -1.517E 00 -3.534E 
01 -1.868E 00 -3.536E 01 1.2C3E 00 1.763E 00
3.I.SE-CI 2.5(1E C1 1.30E C2 
1.C20E 02 1.070 C. -. 731 
C 
-
00 01 -. 01 00 -. 271 
C1 l .25E 00 1.71 E 00
3.40 S-Cl 3.603E CL 1. 2 7C C 
1. 2 1. 7EV C2 - I.', 
Il OC -3.:,9l0 Ol -2.0? 7 00 
-3.06% 01 1*.3061 00 1 .6E 
00
3. 1';1E-C1 3.4 3E OCl 1.0 31E 
C2 1.0C01 2 1.870- C2 -2.1", 
C - .02'C 0I 
1 -L . 800 00 -2.9 219 01 1.35tE 
00 1.597E 00
S3.c',eE-CL 3.2 0C CL 1.C0 
2E C2 I.C2C 2 . l0 0 C2 -
2. 3 ,C -2.P:'~l CI -I. 0W!', 
0O - .7 3;3E C1 1.40CI 00 1.531 
00
3.1 e8 -C 1.9 E C1 1. 327.E C2
1.C2"2 0?2 1. /70 C2 -2. C', r c 
- 2. ,) 0 01 - .0 '0E CO -2
-
.( 1E  01 1.4 't 30 1.5 2E 00
3. EPE -Cl I .Ce E CC I..4'O 
E C2 1.C02 E 02 1.PIO E C2 
-2 .(I.2 C -2.7 Co -..
770 00 I 1 12. Ot .7L 00 i. 
0o E 0
3.0,eE-CL 1.050E Cl. 221 
C2 1.C200 02 1.870E G2 
-2.0C6- 00 -2° 4P1E Cl -3.C00 
CO -2 .09')E 01 1.520E o0 .
E 00
C1 ;EO-CI 2.15I1 
Cl l.COE C2 1.C2CL 02 1.07E 
C? -%2.c
S
, CC -1.'~0E 01 -3.C3 2o 
-1.-1E  1.5n,60- 00 1.21E 
00
4.1 1 -C0l 3. C5 7E CI 0.G06 
E CI 1.C2 0
[ 02 1. O70E C2 -3.C 1 CC 
-
.2O E 01 -2. '1 00 - .lE 
OCl 1 1. C 1E 00 '
S4.27-01 2.3E 0 16 C 1.C E C2 L.C2C 
02 1.870E C2 -3.L150: 00 -1.390E 
01 -2.807E 00 -1.46E 01 1.637E 
00 1.029E 00
4.S7E-Cl 8.7C7E CC 1.2E 
C 1.G2CE1 02 1.U70E C2 -3.25E 
CC -1.125 C1 -03.1 
E 00 -1.20E 01 1.663E CO 9.32E-01
4.4,7E-C1 .C5E CL 1.376E C2 
I.C2OE 02 .70E C2 -2.cC4 
CC -. 55 CO - 23. 3E 00 - .2E 
00 1.686E 00 8.36
E- 01
4.5sE-Cl 3. 33E CL 1.04CC C2 
.CCE 02 1.T70E C2 -3.3 CC 
- I -.1 ) 01 -2. 11 00 -5.3651E 01 1.713 
00 7 .346E-01
4.07E-C0 3.319E C1 1.0271 
C2 L.C020 02 1.7 C02 -3.3 
E C -3.101E 00 -3.0 
.E 00 .3 00 1.733 00 6.33E-01
4.275E-Cl1 .4CE C1 1.327E 
C2 I.C2CE 02 1.870E C2 -3.4
-  CC0 -3.22E 01 -3.15E 0 - 1 .141E 
1CC 1.751E CO 5.32CE-01
-- 
4.E E-Cl 9.1571E CC1 1.486E 
C2 l.02CE 02 1.070E C2 -3.4 
1E CC 2.5'1E 00 -3.563E CO 
2.252E 00 1.52E 00 4.281E-01
14.1 7E-CL 3.C5?E C1 
1.017E C2 1.C20C 02 1.970E 
C2 -C 1 OC 0.106E 0 -3.700E 
00 5.09E 1CO 1.717E CO 3.52E-01
5.C07E-Cl 3.531E CI 1.201E C2 
1.020E 02 1.8701 C2 -3.4C71E 
C 7.751E 00 -3.226E 00 .12E 
CO 1.7e35 00 2.226E-01
5.1S 6E-C1 2. C1: E 1 6.2 
170 C02 -3.33 CC 
3.03E 01 -3. 3E CO 9.024E 
00 1.7-.E 0O0 1.21CE-01
5.21-Cl 0.46C00 .IPEC2 
I.C2CEC02 1.270102- 3.3261 
-. 013-2 '461 60 1.2t,91 Cl 1.72 
CO 2.i37E-02
5.307-Cl 1.546101 1.3"7102 
1.0201 C? .07010-2.2 66CC 
1.047101 -3.556E 0O 1.5e1E 
01 1.7011 CO -7.0561-02
5 ES  9 .15 7 E C 1 * C 2 
C2 C E 2 1 .,70E C2 3.2 
CE-C 1 2. ,7E 0 1 -
-0 2 .C0 0E 1 . 6 00 4 - 1E 0
5.4S7E-C1 3.257 C.... 1.027E 
C2 1.C20 02 1.870E C2 -3.142E 
CC 1.790E 01 -3.334E 00 l.n50E 
01 1.77 CO -1.55E-01
5.57E-C l 3. C, 111 
C0 1.0 2 02 1.970 C2 
-3 .1CE CC 2 .C25E 01 -2. 17E 00 
2.OC9E C 1.720E 00 -2.7C1E-l
- 5.617E-Cl 1.1 
/CE 11 CI I.0eE1 C2 l.,70E C2 
-3.313F 00 2.250E 01 -2.755E 
CO 2.17E O0 1.771E CO -3.611E-01
5.2E- 1 0.5 34 CO 1.3PE C2 
1.021 C2 I.PIOE C2 -2.C0E CC 
1.'61E 01 -2.0421
E 00 2.417E 01 1.759E 00 -. 503E- 
1
5 .4 E-CI 01 E 1 .7 01 .32E C2 
1.C2C0 02 1.*70E C02 -. I 
E CC 2.769E 01 -3.C16E 0O 
2.70E 01 1.7*4E 01 - . 3E-01
5.IE-Cl 3.10q 1 1.EC1 
0 1.EI 020 2 1. 8 02 -2. 
63 CC 2. 62E 01 -2.130E 
00 2.2'j1E 01 1.7C27E00 -6.181E-015.Eq7E-C1 3.561E CI 1.0,00E C2 1.2CC 
02 1.70 02 -2.51 0 0 .42 
01 -2.372 00 3.056E  71 0  
6 61E
6.1571-C1 2.52IE C 1.130E 
C2 1.020102 l.70E C2 -2.31'
, E CC 3.70,E 01 -2.103E 00 
3.161E 01 1.685E 00 -7.6597E-01
.7- I1.752 C 1.32 
0C2 1.C;2OE C2 1.R70E 02 -2 .7
')E .C:6 .!301 -2.04E 00 3.2 
1 01 1.661E 00 -5.362E- 01
6.Cq7E-0C131E 0 I 1.4 4 
C21 E C 2 1 .070E C2 -2.77 
CC 3.02E 01 -2. 14 00 
3. SE 01 1.63E CO -g. 37E-0
6.C2E-C ..1 .? 01 1.3(; E C 2 
1.c2CC 02 1.C701 02 -2.0' 5E 
O0 3.62E 01 -2.142E CO 3.645 
E 01 1.606E 00 -9.636E-01
e.5reE-C1 2.345E C1 
1.231E C2 1.02CE 02 
1.070 C2 -1.7
4 6 CC 3.739E 01 -l.95E 
00 3.C9E 01 1.577E 00 
-1.01PE 00
t.6" E -C1 3.e3E C 11.O ICE 
C2 I.020C 02 I.eOE C2 -1.51#E 
OC 3 .35E 01 -1.660E 00 
3.915E Cl 1.545E 00 -1.068E 
CO
6.7.61-CL 3.317EC1 1.01312 
1.-2 02 1.C2 70"10E2 -1.3 
C C 3.l(0E C1 -1.372E CO 3.972E 
C1 1.512C 00 -1.113E 300
6.E6E-C 1 3.1r,7E 01 I.6E 
C 2 1.C2E C2 .;170E C2 -1.221E 
CC 3.)821 01 -1.047
E CO 3.9E 01 1.4708E 00 -1.152E 
00
6. 6--C1 2.G 31 C 1.05, 
4E 2 1.23 02 1. 70E 02 
-1.041 CO 4.032E 01 -8.236E-01 
4.C09E 01 1.4,31 00 -1.186E 
00
7. CE-C1 2.654E C 1.1C 
4E C2 1.02CE 02 1.70E C2 
-P,.(.CI-01 .06 E 01 -6.542E-01 
4.OC9E 01 1.4C7E 00 -1.215E 
00
7.1'E-CI 2.4141E C1 1.151E 
C2 1.C2CE 02 1l.7OE C2 -
C.e(IE-CI 4.088E 01 -5.034E-01 
4.002E 01 1.370E 00 -1.238E 
00
7.206E-Cl- 2 .2 5E CI 1. 1CE 
C2 1.C2CE C2 1.PTOE C2 -4,.0.E-01 
).0)4E 01 -3.610E-01 3.9e8E 01 1.333E 
00 -1.255E 00 .
7.36tE-C0 2.11E CI 1.217E 
C2 1..C2CE 02 1.70E 02 -3.2C8E-01 
4.0S5E 01 -2.207E-01 3.963E 
01 1.295E 00 -1.268E 00
7.46E-C 2. 4E C1 1.231E 
C2 1.C20E 0 2 1F7CE C2 -1.43
E - C1 4.061E 01 -7.60CE-02 
3.030E 01 1.257E 00 -1.275E 
00
7.1.6E-C 2. C1.I Cl 1.2 E C2 
I.C20E C2 1.870E C2 3.G57-02 
4.C24E 01 7.314
E
-02 3.n5E 01 1.211E 00 -1.276E 
00
7.661E-Cl 2.112 CI 1.217 
2 1.C2CE 02 1.070E C2 2.C1 
,IC-O01 3.72C 01 2.250E-01 
3.830E 01 l.l O 03 -1.273E 
00
7. S -C 2.20C4EC1 I. 1';CE 
C2 1.C20E 02 1.OE7 02.610 
3. 19 01 3.759E-01 3.764E 
01 1.142r 00 -1.264E 00.
7.161E-C1 2.320E C .1520E 
C2 1.0C20E C 1.7P E C2 5.3C9[-CI 
3.03CE 01 5.213E-C1 3.6RgE Cl 
I.C1 4E 00-1.251E 00
7. SqE-C1 2. 4 70GE C 105E 
C2 1.0C2E C2 1.C70E C2 6.810E-01 
3.7.0 01, 6.571 -01 3.606E 
C1 1.067E 00 -1.232E 00
8.Cq6E-C 2.618E Cl 1.05E 
C2 1.02CE 02 1.070E C2 .3q
'0-01 3.3')E 0 1 7.e04
E -01 3.519E 01 1.030E 00 -1.200E 
00
8.16E-CL 2.711E 01 1.L041E 
C2 I.20E 02 1.70E 02 
9.8 '41:
- O l  3.52 1E01 0 .921E-01 3.430 
O1 9.944E-01 -1.182E 00
8.29tE-C1 2.716E 01 9.81E 
C1 1.020E 02 1.P70E C2 
1.123E CO 3.,03E C01 .973E-01 
3.3401-E 01 9q.54E-Cl -1.15C£ 
CO
8.311E-C 2.tC3E C1 q.91GE 
Cl 1.C2CE C2 1.870E 02 
1.25', 00 3.270E 01 1.105E 
00 3.247E 01 9.25t-01 -1.115E 
00
-
e.461-Cl 2.351E C1 1.026E 
C2 I.C20E 02 1.70E C2 
1.317E C 3.120E 01 1.222E 
CO 3.147E 01 8.926E-01 -I.J75E 
00
8.56E1-Cl 2.CI4E 01 1.091E 
02 1.020E 02 1.870E 02 
1.412E CO 2.977E 01 1.378E 
00 3.032E 01 8.6C9E-01 -1.032E 
'00
8.66E-Cil 1.L57E C 1.174E 
C2 I.C20E C2 1.870E C2 
1.SC0 00 2.819E 01 1.564E 
00 2.85E 01 8.3C7E-C01 -9.857E-Cl
8.705E-Cl 1.452E Cl 1.243E 
C2 1.C20E 02 1.870 C2 
1.68E CC 2.653E 01 1.778E 
00 2.727E 01 8.018E-01 -9.362E-01
8.Eq2E-CI 1.5E7E 01 1.261iE 
C2 102CE 02 1.P70E C2 
1.77E CO 2.482E 01 1.978E 
CO 2.530E 01 7.745E-01 -8.839E-01 
--
8.s95E-C1 2.0E3 1 .21CE 
02 14020E 02 1.870E 02 
1. P6E 00 2.305E 01 2.0C93E 
00 2.321E 01 7.48BE-Cl01 
-8.291E-01l
S.CS5E-C 2.631E C1 1.135 
C2- 1 EC2C -1.E870 C2 
1.0 CC 2. 1241 2.0E7E 
00 2.124E C1- 7.247-01 -7.720E-01
9.105E-Cl 2.,5CE Ci 1.1C61 
C2 I1020E 02 1.870E C2 
2.CC1E CC 1.93E 01 2.013E 
00 1.40E 01 7.025E-01 -7.129E-01
q.2tSE-C1 2.641E 01 1.140E 
C2 14020E 02 1o870E C2 
2.053 CC 1.751E 01 1.963E 
00 1.784E 01 6.820E-01 
-6.520E-01
q 2(_,1,l 2.1 l Cl 1.241E 02 1-020E 
02 1.870E 02 2.C6E CC 1.561E 
01 1.990E 00 1.611E 01 6.633E-01. 
-5.898E-01
;.4'95E-Cl 1.768E Cl 1.33CE C2 1.C20E 02 1.870E C2 
2.100CECC 1.3702 01 2.095. 00 1.413E 01 6.406-01 
-5.2E-01
9.55E-Cl 1.71C E C1 1.32IE C2 1.C2CE 02 1.n70E 
C2 2.150E .1. E 170l 2.226E 00 1.12PUE 01 6.317E-01 
-4.621E-01
9.t95E-Cl1 2.C9PE CI 1.21;4 02 1.020E 02 1.,70E C2 2.1 I )E 
00 (. P60, 00 2.291 00 9.5.61F 00 6.180 -01 -3.972E-01
9.79 5E-Cl 2.l CE 01 1.ISCE C2 l.C20E 02 1.070r. C2 2.175E CC 7.C3 
00G 2.23'10 00 7.462E CO 6.079E-Cl -3.32CE-01
q.,.iF-CIl 2.8 C 1.1C2 1.00 02 1.70 02 2.1 .7 
00 2. 00 .4E 00 5..0 L-02 -C.663E-01
q.9;SE-Cl 2.5eIE CI I.II E C2 1.07?- 02 1.,870f. 
C2 2.0I )rC GG ,.1;'ICF 0-0 2.0ICF 0 4.125C Co 5.,)lq-01 -2.01AE-01
1.CCSE CO 2.125E C1 1.216E C2 1.C20E 02 l.810[ C2 2.1138: 00 
2.317 l 00 1.9')20 : 00 2.51,3 00 5.1367-01 -1.31)E-01
1.C2SE C0 1.732t E Cl 1.23CE C2 1.0200C 02 1.070'E C2 2.1002 CC -I.06PE 
00 2.124E 00 -1.1359t0 OC 5.A 3.E-0L -1.0 2r-02
1.C29r CO 1.q64 1 1E.3CE C2 1.C? 02 1.P70 C 2.",F 2C C -2.:P67c 00 2.14. 00 
-3.101E CO .R29-01 5.2 -06 -02
1.C3S E CO 1.986E 01 1.251E C2 1.020E 02 1.P1C C2 2. If C C -. 110 o 2.00 00 -i.071 
00 5.8530-01 1.107E-01
I.C q.9E CO 2.4'3 CI 1.C C4E C? 1.C20 02 1. 0LE C2 1.7, 4E CC -6.c')I. CO 1.910C (;0 
- 6.353 CC 5.80;C-01 1.69CE-01
1.Cf5 E CC 2.694 5E Cl 1.10- CE C2 1.C20E 02 1.P,701 C2 1.i,' E CC -7.0:'0E CO0 1.763E 00 -7.6015E 
CO 5.95E-0 L  2.255E-01
1.C L E CC 2.6 25E Cl 1.10 C2 .C2E 2 0 .EC0- C2 1 C 1.77-1 CO -,.PE 4_n CO0 1.3614 00 
- .797 00 6.030-01- 2.79,C-01
1.C?s CC 2. 6 E Cl 1.157 C2 1.C20 02 E.T.0 C2 .0 1.77( OC -I.04 E 01 1.16 00 
-I.7001 01 6.1210-01 3.319- 01
1.C0 E CO 1.7 E Cl 1.2273E C2 1.C20 C2 1.P70E. C2 1.(1:6 CC -1.17C 01 1.60CE 00 -1.131E 
C01 6.22E-01 3.315E-01
1.ICE CC 1.714E 0 1.3CIE C2 1.C2E 0 2 1.870E C2 1.52?F 00 -1.2900 01 
1.505E 00 -1.267E 01 6.350E-01 4.236E-01
.I10E CC 1.7 6E Cl 1.223E C2 1.C20C 02 1.810E C2 1 .42I CG -1.,02E 01 1.538E 
00 -1.4010 01 6.4,85E-01 4.72AE-01
1.12EE C 2.154E CL1 1.237E C2 1.C20CE 02 1.n70E C2 1.3? F C -1.5040 E 01 1.443E 
00 -1.527[ 01 6.6 33E-01 5.142E-01
1.1?2E CO 2.,210E Cl 1.I2E C2 1.C2CE 0 2 1.87C0r C2 1.29E CC -1.5991 01 
1.304iE CO -1.633E 01 6.703E-01 5.527C-01
1.148E CO 2.5941E C 1.16F C2 1.C2C 0 2 1. 70 E C2 1.124 OC -1.62E 01 1.1',7E 00 -1.717E 
01 6.9640-01 5. 80E-01
1.15E CC 2.6,~ 01 1.12E C2 1.C20CF 02 .1.870E C2 1.C17E OC -1.75-6E 01 0.905E-01 -1.784C 
01 7.1450-01 6.201E-01
1.12tE CC 2.60,E 01 1.124E C2 1.C20E 02 1.870E C2 ;.CFC0-C1 -1.21E 01 8.4720-01 
-1.P35E 01 7.336E-01 6.49CE-01
1.17eE CO 2.572E Cl01 1.122E C2 1.C20E 02 1.070E C2 7.S722-C - .87E 01 7.1CE-01 
-1.176[ 01 7.5342-01 6.746c-01O
1.1 eE CC 2.477 C1 1.14 ( C2 1.C20G 02 1 O C 20 2 6.0 [-01 -1.22, 01 6.034C-01 -1. 9C7E 01 
7.740E-01 6.'69E-01
1.19 E CC 2.4C2E Cl 1.1,2F C2 1.C2C 01 02 1.070 C 2 5.7251:--01 -1.9 F. 01 4.9670E-01 
-1.030E 01 7.952 -01 7.151E-01
1. C C 2. 2E Cl 1 .171E C2 1.G200 0,2 1.I701 02 0.5f1.-' -1. U" : 01 3.9511-01 
-1.946 01 C .1L(91-0 1 7.312E-01
1.21 E CC 2.2712E CI 1.1c C C2 1.020c 02 1.b0c0 C2 3. 101-C 1 -2.C000[ 01 2.9 50-01 -1.0154E 01 8.3100-01 
7.434E-01
1.22EF CC 2.2 1E C1 1.1c9E C 2 1.0C2 0 2 1.V70r 2 2.2 3.-01 -2.003E 01 1 
. , C-01 -1.956E 01 0.6151-01 7.5'710-01
1.2; EE CC 2.2C!E C1 1.20C C 1.0 02 1.  7 1.80 02 1.2400--0l -2.00(.E 01 9.0100-02 -1.950E 
01 8.0410-01 7.575E-01
L.2 7E CO 2.2CIE Cl 1.2C.E C2 1.020. 02 1.f70r) C2 1.5(51-C2 -1.99
, F  01 -1.540E-04 -1.936E 01 .00 1E-01 7.596C-01
1.2 7E CO 2.2C8 C01 1.2C5E C2 1.C20C 02 1. f'01 C2 - I.1C20,C ? -1. 11 
01l -9.t13F-C2 -1.915E 01 9.2;'7E-01 7.585E-01
1.261E CC 2.21(: C 1./COO C2 1.2CE 02 1.8TOL C -1.9-5'
, C
-01 -l.'410E 01 -1.9?2-)l -1.fP6 E 01 9.524 [-01 7.54/0-01
1. 27tE CC 2.25[1 Cl 1.11 C2 1.020E 02 1.070( -?.70
"
-0 1 -1.110 01 -2.911-l -1.8',0 01 9.740.-01 7.II600-01
1.277E CC 2.2;0I Cl 1.110I C2 1.0201 02 1. H70: C2 - ." 5 -0I -1. 0 16 01 -3. 0) -u)1 - 1. q0 01 9.971E-01 
7.365E-01
1.217E CC 2.2CE C1 1.11:E C2 1.020 02 1. :00 C2 -,.90l-01 -1.13E l01 -4.71 11-01 -1.759E 
01Cl 1.019[ 00 7.232E-01
I1. 127E CC 2.351E Cl 1.1567E C2 1.0201 02 1. 00 C2 -5. C1I -0I -1. 4 01 -O _5.549(-01 -1.705 
01l 1.040- 00 7.01 -01
1.3 7 C0 2.34V. 01l 1.1411 C2 1.0C20 02 1.70 C2 -(:.f76 -01 -1.G 611TE 0 - 6.3311-01 -1.6,46 
E 01 1.061t 00 6.le0 4E-01
1.27E CO 2.4C E 01 1.1 1E C2 1.C20E 02 1.901- 0C2 -7.41 [-C01 -1.6 tS 01 -7.0110-01 -1.513E 0 
1 .1.02E CO 6.671E-01
1."270 CC 2.3,6E C 1.127E C2 1.0C20 02 1.P0 C? -P.27-C -1.C37? 01 
-7.77C-01 -1.51 01 1.1CIE 00 6.,435E-01
1.472E CC 2.37E C01 1.12; c2 1.C20 02 1.p0.. C2 - .P - -01 -1.0 E 
01 - 0.,,F-01 -1.446 E 01 1.1200 00 6.176E-01
S1.357E CO 2.20E 01 1.1 2[ C 2 1.0 1: 02 1.8000 02 -5 .((9 r-C1 - 1.640 01 -1.137C-01 -1.371E 
01 1.13E 0O0 5.896E-01
1.306E CO 2.1920E C1 1.1 0-' C2 1.00C7C C02 1.f 0E C2 -1.C29E- CC -1.I?710 01 -9.0370-CI 
-1.2900 C1 1.15E 00 5.596E-01
1.?27L6E CC 2.C97[ Cl 1.177E C2 1.UC2 02 1.870E C2 -1.C:5E 00 -1.173E 01 -1.056E 
00 -1.2010 01 1.172£ 00 5.279E-01
1.3 t6E CO 2.CC3 E Cl 1.21E C2 1.C20E 02 1.8700 C2 -1.1 0E OC -1."73F 01 -1.131E 00 
-1.10 E 01 1.187E 00 4.94, 6E-01
1. 1'4 E CO I .C 3E C01 1.222E C2 1.020E 02 1.A70F 02 -1.1 1L CC -';9 .6-6 
00 -1.204C 00 -9.')97E 00 1.2CIE 00 4.590E-01
1.4C E CO 1.S E C1 1.2332E C2 1.020CE 02 1. 8700 02 -1. 0E OC -P .2??E CO -1.271E CO 
-8., 65E 00 1.214[ 00 4.23PC- 0 1
1.416E CC 2.0002 Cl 1.232E 02 1.C2C, 02 1.710E C2 1 2 4E OC -7.'36E 
00 -1.324E 00 -7.675E CG 1.227E 00 3.006E-01
1 .416E CC 2.CCCE Cl 1.2132E C2 1.0 C 02 1. 01: 2 1 22. 00 -0 
'361 00 -1.356E 00 -6.40.E 00 1.2 31t 00 3.46E-01
1.426E CC 2.11723E C1 1.219;E C2 1.02C/CE 02 1.0S70 C2 - 1.31E O0 -.
'SE 00 -1.364E 00 -5.270E 00 1.247E 00 3.C98E-01
1.416E CC 2.23E5 C1 1.179E C2 1.02CE 02 1.F70E 02 -1. 19E CC -5."5'7 
00 -1.354E 00 -4.124E 00 1.256E 00 2.705E-01
1.4 56E CO 2.36521E 01 1.17E C2 1.C20. C2 1.P 70E C2 -1. 9E CC -3.0 0E 00 
-1.332E 00 -3.034E 00 1.2614E 00 2.307E-01
1.456E CO 2.l427E C1 l.1 PE C2 1.C20E 02 1.870C C2 -1. 4E 00 -1.97'0 
00 -1.310E 00 -1.0'E 00 1.2700 00 L.907E-01
1.476E CO 2.33E Cl 1.1l2E C2 1.020E 02 1.870 C2 -1. 
2E GC -e.744z'-01 -1.294E 00 -9.7C8E-Cl 1.275E 00 1.5C E-01
1.4 5E CC 2.22E C1 .1.2C E C2 1.C2CE 0C2 1.10-E C2 -1.-260E 
OC 2.16( -01 -1.287E 00 4.806E-02 1.279E 00 1.ICE-0.
1.495E CC 2.117E Cl 1.22.E C2 1. C2C C2 1.70 -C -1 .'311 CO 1.200E 
00 -1.200 0 1.0[6E 0 1 C .2,01f 00 7.125E-02
1. 5CE CC 2. 370 Cl 1 1.25 02 1.0200 02 t1.70E C2 -1. 261 00 2.341Lt: 00 -1.2920 
00 2.153E 00 1.2830 00 3.209E-02
1.515 E CC 2.010 CL 1.2526E C2 1.020E 0C2 1.70 C2 -1.27 Co 
3.- '67C 00 -l.2"3E 00 3.741 00 1.7283 00 -6.474 t E-03
1.525E CC 2.C41E Cl 1.255E C2 1.C20E 02 1.P700 C2 -1.246L 00 
,.1:3E 00 -1.2,113E 00 4.332E 00 1.282E 00 -4.429E-02
1. 535E CO 2.119E G1 1.243E C2 1.0200 02 1.870E 02 -1.21 C 00G 5.13/6E 
00 -1.25E 0O0 5.394'E 00 1.281E 00 -8.121E-02
1.545E 0O 2.21PE Cl1 1.224E C2 1.020E 02 1.70E C2 - 1.173E CC 6.252E 
CO -1.215E 00 6.4C00E CO 1.278E CO -1.171E-01
1.555E CO 2.3C8E C1 1.2CSE C2 1.C20E 02 1.R70E C2 -1.l1? 0lr 1.131E 00 -1.19 
E 0o 7.327E CC 1.213E 00 .-l.lE-0 I
I .515 C0 2.'E C 1 I .1 C2 1.CCC2 02 l. IO10 C2 - I .C F (,0 7.90n(,F0 00 -1.0'C 00 l.169E0 
00 1.26': .00 -1.153E-01
1.5712 CO 2.3S2 CI 1.1PCI: C2 .Cf20C C2 1. 701 C02 -0.C'0' O C.'C7" 00 -1-.0;A[0 00 0. 00 1.7E 
00 -2.17E-01
SC 2.3. 01 1.1 E C22 .C 02 1. B 10E C2 -'. -(; I C1 0. 2(1 00 -9.600E-Cl 9.0E 
00 1.251E CO -2.480E-01
1.595E CO 2.3411 CI . E182E C2 1.C2CC 02 1 .70C C2 -7. O:-0 l 1.022% O0 
-q.07E-01 1.024E 01 1.2',7E 00' -2.769E-01
1. 5E CO 2.2 0 C1 1. 19CE C2 1.0201C 02 1. 070 C2 -O.PCFCl-01 1.077l: ol -. 3')1101- 
1.00E 01 1.2391- 00 -3.042E-01
1.t142 CO 2.229E 01 1. 2 .7E C ..-01 1.021 02 1.V70E C2 -8.2CI-01 1.1/6r01 -7.fl5-01 
1.135 01 1.229 00 -3.207E-01
1.t, F CO 2.1 .ll CI 1.212 C2 1.C2O 02 1.n70C C2 -I.5 )0-CI 1.2 0C: O -7.294-01 I.1P.E 
01 1.21 '0 00 -3.534 -01
1.~4E CO 2.127E C 1.. 22E C2 1.20 C0 1.!70C C2 -6(.9/iC-CL 1.40 l -A.7 1E-01 1.30E 
01 1.2C0E 00 -3.752E-01
.e4E CO 2.C2E CI 1.231E C2 1.0C 02 1. 707 C2 -. 2?l--Cl ?1.'9)0 l 
-6.193',-01 1.272E C1 1.13E- 00 -3.950E-01
1.C54E CO 2.G 0E Cl 1.2C3E C2 1.020 02 1.1r C2 -5.5;T1;-CC 1.12e, 01 
-5.,141E-01 1.3COE 01 1.PE 00 -4.120E-01
1.CI E CO 2.C5E Cl0 1.24,2E C2 1.C2C 02 1.q70. C 2 -4.911 -C' 1.-35 01 
-5.00',[-0 1.32 01 1.171E 00 - 4.206E-0
I.614E CO 2.C5 1E C 1.245E C2 1.C20E 02 1.f70E C2 -4.219'-01 1.311E 01 -4. 
36E-O 1.3-9r 01 1.15E 00 -4.423E-01
.- tsE CC 2.012E C 1.2'1E C2 1.C20E 02 1.970E C2 -3.53C-01 1.400 01 -3.703E-01 
1.391E 01 1.145E 00 -4.539E-01
1.6 4E CO 2.1C6E 01 1.246E C2 1.C2C 02 .70E C2 -2.25--Cl 1./. 12(7 01 -3.0.-1 I.,C 
7E 01 1.131E 00 -4.634E-01
1.7C/.E CC 2.C2E C I 1.246E C2 1.C2CE 02 71. 10iE C2 -2.1 'f--01 -1.1)C 01 -2.318E-01 . 1.117E 
00 -4.7C2E-01
l.71C E CO 2.C(7E C1 1.2 5E C2 1.020C 02 1.P70C C2 -. , 26f-01 1.2'Ir. 01 -1.611E-01 1.422E 
01 1.101E 00 -4.762-01
1.72 E CO 2.C70E C1 1.241E C2 1.020n 02 .R70E C02 -7.512.-02 1 .4 1', 01 -9.025E-0 
1.4 19.E 01 1P. 1 00 -4.795E-01
.7 ,?E CO .C72E C1 1.244E C2 1.C020E 02 1.7C" C2 -7.621-CJ 1. 5 0'. CL -1.902 
-02 1.410 C 1.C74E 00 -4.808E-01
1.743E CC 2.C1E CI 1.241E C2 1. C20 02 1.V70E C2 5. (3 0--(1 . 0 001 /.07(-02 1.37 
01 1.0 .E ')10 -4.00.E-01
1.75 1 CO 2.C62 C I1,E 2 1. C 02C C 10 1070 C 1.2 I --01 1.691 
01 1.1 -0 1.'77E 01 1.045 00 -4.773E-01
S.7E CO 2.C66E C1 1.2 ,5E 02 1.020 02 1.01O C2 .P( 
- OC .0)0 01 1.!4F-01 1.351E 01 1.031f. 00 -4.726[E-01
1.772E CO 2.C63E Cl .?. C2 I'CC2 I. IO C( 2 2.1 t--C1 1.31 [ 01 2.911-C-ol 1 119E C1 
1.017C CC -4.661E-01
1.7f?E CO 2.Cl1E Cl 1.247E C2 .C0CC 02 .P,70 C2 3.0 -C0 1. 217i 
01 3.12E-01 1.23E C 1.E 0300 -4.578E-01
1.73C CC 2.C62E C1 1.247E C2 1.020E 02 1.07031 C2 3.(12/t-C1 1.23n O1 3.7270-01 
1.2s, E 01 9..'1-01 -4.47E-01
I.2C3 CO 2.C 1E Cl 1.247E C2 1.C20 02 1.R70 2 .1(66-01 1.1941 "C 0 4.2974-01 1.19/4E 
01 9.757E-01 -4.361E-01
1. 1E C0 2 .C7 7 C1 1.245E C2 1.C2OE 02 1. 107C C2 4 ,.761-C 1 l.If 6 01 
4.8321-0 1.1I3E 01 9.62)-01 -4.228E-01
S1.E22E CC 2.C194 C1 1.242?E C2 1.02,E 02 1.-TC C2 5.1il-Cl 1.CCE 01 5.3321-Cl 
1.Or8E 01 9.5C1-01 -4.081E-01
1.E31 CC 2.117 E01 1.2 7E C2 1.C20F 02 1.87CC C? 5.:COi:-C
. 1.040E 01 5.7S0f0-01 1.029E 01 9.3e4E-01 -3.919E-01
1.F4 E CO 2.147E 01 1.221E C2 1.C2C. 02 1.970F C2 6.C70-.01 ;.P2C2 O0 
6.101,-01 9.679C CO 9.269E-01 -3.744E-01 --
1.52 F CC 2.1E1E C1 1. 22 C2 1 .C2C C? .p70F C2 6.412-C 1 . 14E 
C0 6 .5 1E-01 9.0441, E CO 9.159E-01 -3.558E-01
1. 621 CO 2.217E Ci 1.2 14, C2 1.G2CE 02 1. 701 C2 6 .7 ,: -31 c. 50v 00O 
6.(5E-01 l. .39 E 00 9.0551-0L1 -3. 360-01 "
1.721 CO 2.21E C1 1.2C, C2 L.C020 02 1.70EC C? 7.0rO.-ol 7.932E 00 7.123-01 
7.733E 00 0.9571E-Cl -3.152E-01
S1." CC .2E11- C 1 .1 l.i(:E C?2 1.C20E 02 1.P70 C2" 7.-328-01 7.261E 00 7.3 3F-01 7.069E 
00 8.066E-01 -2.936E-0
1.e12E CO 2.3C0 Cl 1.1IC .1 C2 I.C2CC 02 1.n70E 02 7.6( 1-Cl (6.957(E 00 7.509E-01 6.405E 
00 0.181E-01 -2.711E-01
1.C2E C, 2.31CE C1 .1E C2 1.0201L 02 1.1oE C2 7.V1(F-Cl 5.077E 00 7.651-01 5.74LE 
00 0.70 E-01 -2.40E-01
1.121 CC 2.3C7E 01 1.101E 02 1.0201 02 1.870C 02 7.1t:)-Cl 5.170[ CO 7.7711-01 
5.079E 00 8.632E-0 -2.243E-01
1.G22 CO 2.2 1 01 1O .lP2E C2 .C20E 02 1.fl71F C2 P.. 1 0- 4.,51 00 7.S75F-01 
4.'16E OC 8.56qE-01 -2.00-oi-01 -
1.32 CC 2.25C Cl 1 ..l5E C2 1.C20E 02 1.f CC0 C2 .2 -1 . .7'01 O0 
7.9h6P-C1 3.152 CO0 8.512C-01 -1.755c-0
.. E CC 2.221. Cl 1.191E C 1.C2CE 02 1. 87P, 02 8.2 - 1-01 3.0? 00 
C.052[-01 3.OP4E CO 0.4631-01 -1.5OnE--01
1.S52E CO 2.13E 01 1.IcE C 2 1.C0E 02 .A0E 0 O8.3101-01 2.310E 
00 0.127E-1 2.409E 00 8.422-01 -1.258E-01
1.,62E CO 2.17E 01 1.2CC6 C2 1.02E 02 1.07nE C2 R.121-CL 
1.602E 00 0.107E-0l 1.726E 00 0.300E-01 -I.C09E-O .
1.S71E CC 2.1251 C1 1.21,E C2 1.C2CE 02 1.870E C2 8.27 1F.-1 9.020E-01 
0.227E-01 1.037E CC 08.3 1E-01 -7.599E-02
1.1E CO 2.1C3E Cl 1.221E C2 1.020E 02 1.P70E 02 .1571-01 2.1371-01 
8.23E-01l 3.426E-01 0.342L-01 -5.128E-02 -
1.S91E C 2.093E C1 1.2251 C2 1.02CE 02 1.70f 02 8.C£0E-01 
-4.6081-01 8.210E-01 -3.527E-0 8.330E-01 -2.684E-02
2.CC1 CO -2.CS5E C 1 1.227. 1.0C20 02 1.970E C2 7.52E-C1 -1.11E 
00 8.135E-01 -1.043E CO 8.326E-C1 -2.765E-03
2.C1IE CO 2.1C9E C 1.227E C2 1.C2SE 02 .1.870E C2 7.7 4-01Cl 
-1.75E 00 8.C07E-01 -1.721E OG 8.32E-01 2.085E-02
2.C21E C 2.132E C1 1.224E C2 1.C20E 02 1.270C C2 7.5F6[-01 -2.377E 00 7.823E-01 -2.32E 
00 8.33PE-0l 4.391E-02
2.C31E C 2.1 I1 01 1.21 C2 1.020E 02 1.870E C2 7.3622-01 -2.q72E 
OC 7.506E-01 -3.013E 00 8.354E-01 6.634E-02
2.C41E CO 2.19iE 01 1.2140E C2 1.02CE 02 1.870E C2 7.1111-Cl -3.542E 
00 7.301E-01 -3.613E CC 8.378E-01 8.806E-02
2.C51E CO 2.22CE 01 1.2C0E C2 1.02CE 02 1.870E C2 6. 35E-01 
-4.086E 00 6.977E-01 -4.177E CO 8.4C7E-01 1.090E-01
2.C61E CO 2.24E 01 1.2C2E C2 1.C20E 02 1.870 C2-6.52hE-C1 
-4.600E 00 6.621E-01 -4.702E 00 8.443tE-01 1.290E-01
2.C71i CO 2.262E 01 1.197E C2 1.020E 02 1.70[ C2 6.216-(,-1 -5.^85E 00 6.244E-01 
-5.107E 00 8.484E-01 1.482E-0 1
2.C1E. C0 2.274E C1 1.1,4E C2 1.C020E 02 1.70E C2 5.177E-Cl -5.r3PE 
CC 5.853E-01 -5.632E 00 8.531E-01 1.663E-01
2.C^1E CO 2.20CE Cl 1.191E 02 1.020E C2 1.870E C2 5.520C-01 -5.58E 
00 5.453E-01 -6.036E 00 8.54tE- 1 1.834E-01
2.1CCE C0 2.2 0E C 1.LqCE G02 1.020E 02 1.73E 02 5.14(,-01 -(.144F 00 
5.04R E-01 -6.U402E 00 8.641E-01 1.994E-01 -'
2.11C C3 2.278E 01 1.19qCE 02 1.020E 02 1.070 C2 4.7S1-C1 -6.95E 
00 4.640E-01 -6.73CE 00 0.703E-01 2.143E-01
2.12CE CC 2.272 C1 1.12CE 02 1.020C 02 1.070E C2 lo.35'J-Cl -7.010E 
00 4.232E-01 -7.022F 00 8.770E-0l 2.21OE-01
2.13CE CO 2.2t5E C1 1.1911 C2 1.020F 02 1.A701' C2 3.94')-01 -7."91OE 00 3.821E-01L 
-7.278E 00 8.8,40-01 2.405
E -01
2.1 CE CO 2.257E C1 1.13E C2 1.020E 02 1.870E CZ 3.521F-0l 
-7.,32E .00CO 3.4101-01 -7.COE0 00 8.914E-01 2.517E-01
2.15CE CC 2.24 E 01 1.1941 C2 1.020E 02 1.010 C2 3.1Ct-0' 
-7.33!E 00 2.997E-O -7.66E CO 8.991E-01 2.616E-01
2.16CE CO 2.242E 01 1.1(;t C2 1.02001 02 1.070E 02 2.676E-01 -I7."(7 00 2.51 2E-01 -7.n3nE 00 9.071E -01 2.70 
3- 1
2.17CE CO 2.235E 012 191 C2 1.020: 02 1. 010 C2 2.21441-01 -I .'3 00 2. 1(E-01 -7.9570E 00 9.153E-01 2.777E-01
2.10-CE CC 2.23CE C1 1.10SE C2 1.020E 02 1.870E C2 1.0lOE-O1 - .'.3 0 0 1.74re-01 -0.OslE 
00 9.227E-01 2.n30E-01
2.1CE CC 2.226E 01 1.2CCC C2 1.C20C 02 1.070E C2 1.311C01 -. 10 00 o 1.3r- -o.0)1E 
00 9.3?3E-01 2.n6E-01
2. CCE CO 2.223E C 1.2CCE C2 1.C20 02 1 l.n 70 02 9 .4791-02 -, .;I 4 00 9.0 10r-02 -0. 00O 
00 9.4101-Ol 2.921E-01
2.21CE CO 2.221E Cl 1.2C1C C02 1.020 02 1.700E 02 5.23 C2 -,.201E o0 ,.050-02 -0.0E 
.-0.0 CO 9. 0-CG 2.943E-01
2.21E CO 2.22CE CI 1.2C1E C2 1.0200 C2 1 .970E C2 1.C2 '9E-C? -. 153E 00 o-.0 E-0C -0.O 
2E 00 9. 56E-01 2.952E-01
2.220E CO 2.220E C1 1.2CIE C2 1.CZCE 02 1.0700 C2 -3.CE9E-02 -8.CI tE 00 -3.034E-02 -7.961E 
00 9.6750-01 2.949E -01
2.23 E CO 2.221E Cl 1.2CIE 2 1.020E 02 1.P70F 02 -7.11r-01 -- t.'0E 00 -6.97IE-02 -7.S'E: 
00 9.763E-01 2.934E-01
2.-24SE C .2322C 1.ECCI1 -C. E- C2 1 C2O0F C2 1.P70 E 
C2 -1.03--Ol7 .8 1 I 0 0 -1 -0 lE- 0 1 -7.7C6E 0C 9.851E-Cl 
2.1061-01
2.24SE CO 2.2253E Cl 1.2CCE C2 1.C20CE 02 1.P70E 
C2 -1.1C 3E-0 -7.635E CO -1.454C-01 -7.534E CO 
9.937E-0L 2.C68E-01
2.250E CO 2.225E Cl 1.1 - C2 1.C2CE 02 1.870E 
C2 -1. 43E -01 -7.429E CO -1.814E-01 -7.335E 00 
1.002E 00 2.818E-01
2.26E CO 2.2337E Cl 1.1PE C2 1.C20E 02 1.P70E 
C2 -2.2 0E- 0 1 -7.196E 00 -2.160E-01 -7.10933E CO 1.011E 
00 2.757E-01
2.;?;E CC 2.2320E Cl 1.i7E C2 1.020E 02 1.70E 
C2 -2.525E-Cl -6.-370 CO -2.49CE-C1 -6.85E CC 
1.01)E 00 2.686E-01
2.2SE5 CC 2.234E Cl 1.1E C2 1.C20E 02 1.870E 
C2 -2.83E
-0 1 -6.653E 00 -2.802E-01 -6.54E 00 1.027E 00 2.605E-01
2.2CE - CC 2.236E C1 I.15E C2 1.C20)E 02 1.070E 
C2 -3.152E-01 -6.3'7E 00 -3.092E-01 -6.2C8E CO 
1.034E 00 2.515E-01
. 2.310E CO 2.236E 01 1.194E 02 1.020E 02 1.n70E 
02 -3.33E-01 -6.O190 00 -3.374E-01 -5.972E 00 
1.042E 00 2.416E-01
2.32 E CO 2.236E 01 1.14E 02 1.020C 02 
1.070E C2 -3.f63C-Cl -5.672E CC -3.632E-01 -5.639E 
00 1.049E 00 2.3C9E-01
2.2 E E Cc 2.235E C1 .1.1S E C2 1.02CC 02 1.070C 
C2 -3.9 '3E-01 -5.300PE CO -3.,070E-O1 -5.278E CO 
1.055E 00 2.195E-01
2.340E CC 2.232E 01 1.1904E C2 1.020E 02 1.8170 
C2 -4.153E-C1 -4.I20- CO -4.0000-01 -4.972E 00 1.062E 
CO 2.073E-01
2.358E CC 2.228E 01 1.154E C2 1.C20E 02 1.070E 
C2 -4 , 0! -01 -4.513E CO -4.209E-0 -4.543E 00 1.060 
: 00 1.46hE-01
2.?68E CO 2.223 E 01 1.1 5E C2 1.C2CE 02 1.070E 
C2 -,. 5 I -C1 -4.12E CC -4.460E-01 -4.152E CO 1.073E 
CO 1.-13E- 1
2. 78E CC 2.217E 01 1.1IE C2 1.C20E 02 1.P70E 
C2 - .79E-l - .714C 0o -4.62fE-Cl -3.7419E 00 1.070E 
00 1.674E- 01
2.3Eef CC 2.21CE Cl 1.10PE C2 1.C20E 02 1.870E 
C2 -. 010 -0 -3.2'90E 00 -4.767E-01 -3.3301E 00 1.083E 
00 1.532E-01
2. .E CO 2.2C2E C1 1.2CCE C2 1.020E 02 1. 70E 
C2 -4. rE-01 -2.061E 00 -4.806E-1 -2.919E 00 1.08lE 
CO 1.3P6E-01
2.' E CO 2.1C4E C1 1.2C2E C2 1.C020CE C2 1.70E 
C2 -5.CC4E-01 -2.4I28E 00 -4.9o5[-01 -2.43E CO 1.0910 CO 
1.237E-01
2.4 1E CC 2.1e7E Cl 1.2CE C2 l.C2rCE 02 1.070E 
C2 -5.r 71-01 -1.193E 00 -5.C63-Cl -2.063E 00 
1.095E 00 1.086E-01
2.42.1 CO 2.1EOE C0l 1.2CE C2 1.G2CE 02 1.700E C2 
-5.ICCE-01 -1.557E 00 -5.119E-01 -1.629E 00 1.059E 
00 9.334E-02'
2.423E CC 2.174 C 1.2 -CE C2 1.C20CE 02 1.070E 
C -5 7E-0 -1.13E 00 -5.154E-01 -1.194E 0C 1.10CO 
00 7.708E-02
2.44 E CC 2.1E C 1.2E C2 E 02 1. 87E C -5.1 5-CI 
-0 '24E-C1 -5.10E-01 -7.506E-01 1.1C20 CO 6.259E-02
2. 57E CC 2.16 E C 1.212C C2 .C22 1.2 C2 1.P7CE 
C2 -5.LC1E-C1 -2. 
C67 - 0 1 -5.155E-Cl -3.276E-01 1.104E 00 4.725E-02
2.417E C 2.164E Cl 1.211E C2 1.C2CE 02 1.070E 
2 -5.C 56-01 1 .24E-01 -5.121E-01 9.989E-02 1.105E 
00 3.201E-02
2.4 7E CO 2.164E 01 1.214E 02 1.C2CE 02 1.070E 
C2 -4.90 IE-Cl 5.-31-0 -5.065'-01 5.206E-01 
1.1C6E GO 1.693E-02
2. 7E CC 2.165E C1 1.214, E C2 1.C20E C2 1.70E 
C2 -4.SC7E-Cl ;.ACE-01 -4.985E-01 9.326E-01 
1.106E CO 2.C74E-03
2.491E CO 2.168E 01 1.214E C2 1.C20CE 02 1.870E 
C2 -4.eC4E- 1.'53E 00 -4.84E
-01 1.334E 00 1.106E 00 -1.25CE-02
2.C7E CO 2.172E C1 1.214E C2 1.C20E 02 1.97CE 
-4.6E4E -C 1  1.730E CO -4.761E-01 1.722E 00 1.105E 
00 -2.674E-02
2.517E CC 2.177E Cl 1.21E C2 1.C20E 02 1.870E C2 -4.546C-01 
2.093E CO -4.61E-01 2.095E CO 1.1C4E CC -4.C59E-02
2.527E CC 2.182E Cl 1.212E C2 1.C2CE C? l.n70E 
C2 - S1 0E- 2.440 E 00 -4. 00E
-01 2.452E 00 1.103E 00 -5.4COE-02
2.537E CC 2.1EE 1C 1.IIE C2 1.020E 0,2 1.P70E 02 -4.2, 
-01 2.771C 00 -4.20E -O01 2.791E CO 1.1C1E CO -6.692E-02
S2.54"7E CC 2.127E Cl 1.21E 02 1.C20E 02 i.8"0 
C2 -4. OC-C 1 3.04P- 00 -4.0PE-01 3.111E 00 
1.0,9E 00 -7.932E-02
2.5577E CO 2.17E Cl 1.2C';0 C2 1.020E C2 1.1I 
E C2 -3.Pt2i-Cl 3.379E C0 -3.879E-01 3.411E 00 
1.056E 00 -9.114E-02
2.5t7E CO 2.2C1E 01 1.2C C2 .2C?0E 0C 1.70E C? 
-3.(6 '.-01 0' ,6'C 00 -3.66C0-01 3.600E 00 1.093E 00 -1.C240-01
2.57tE Cc 2.2C4E CL 1.2C/E C2 1.C20E 02 1.700 
C2 -3. 131--01 3.9100 CO -3..3CL-01 3.947E OC 1.CCE 
00 -1.129E-01
2.506E CO 2.2070 01 1.2CE C2 1.020C 02 1.070E 
C2 -3 1131-01 4.144 00 -3.1O1L-01 4.n2E 00 1.O0116 00 -1.221E-01
2.5,6E CO 2.21CE Cl 1.2C E 02 1.C20E 02 1.270E 02 
-2., 441-01 4.357 t CO -2.9145-01 4.304E 00 1.002E 00 -1.32E-01
2.C06E CC 2.212E 01 1.2C
E  C2 1.020 0C2 1.170( C2 -2. 6 L-0i1 4.5411 00 -2.692E-01 4.5 
4E 00 1.070E 00 -1.405E-01
2.eltE CC 2.213E C1 1.204E C2 1.C020 E 02 1 70 
C2 -.2 s'I -Ci .717E 00 -2.434E-01 4.7530E 00 1.074E 00 -1 
. l2E-0 I
2.6C2E CO 2.214E Cl 1.2C4E C2 1.C20'E 02 1.P70E C? -2 
.1F7-1 4.P64 00 -2.172E-01 4.094E 00 1.069E 
00 -1.551E-01
2.63:E CC 2.215E 01 1.2C4E C2 1.C20E 02 1.R70 
C2 -1.05I-C 14.007E 00 -. 907E-01 5.014E CO 1.05E 
CO -1.613E-01
2.46E CO 2.215E C1 1.20CE C2 1.C20E 02 1.870E 
C2 -1.6 F-01 5.80 00 -1.640CE-01 5.112E CC 1.060E 00 
-1.667E-01
2.656E CO 2.215C 1.2C C 2 1.C20F 02 1.070E 
C?2 -1. r
' - 1 5.1- 00 -1.3720-01 5.17E CO 1.0541 00 -1.713E-01
72.66E CO 2.215F Cl 1.2C3E C2 1.CC20C 02 L. OC 02 
-l.12'.-01 5.722F 00,-1.10'E-01 S.239E 00 1.049 00 
-1.750E-01
2.eeE CO 2.2 1 C 1.2CIE C2 1C2CE 02 1. 0C2 7  
-0 .t C2 5. 25'4E 00 -0.384E-02 5.269E 00 1.044E 00 
-1.7PCE-01
2.EFeE CC 2.215E 01 1.2C 3 C2 1.C20E 02 1.N70 -52-2 5.52-02 S.25SE 
CO -5.739E-02 5.777E 00 1.031E 00 -1.802E-01
2.6 6E CC 2.215E C1 1.2C3E C2 1.0.C200E 02 1.1170 C2 -13.2SI-C2 
5.2540 00 -3.126E-02 5.264E 00 1.033E 00 -1.816E-91
2.7C5E CO 2.215E C1 1.2C E C2 1.C20E 2 1.070r 
C2 -6. , 7l l
- C3 5.722 00 -5.497E-03 5.229E 00 1.027E CO -1.022E-01
2.715E CC 2.215E C1 1.20CE C2 1.C2E 02 1.070E C2 
1.r ; '10- 2 .16" OC 1.0 C-02 5.175E CO 1.0220 00 -1.820-01
2.725E CO 2.215E 01 1.2C3E C2 I.C20C 02 1.1701 C2 
4.346-02 5.95E CO 4.455E-32 5.1030E 00 1.016E 00 -1.811E-O 
-
2.735E CO 2.215E C01 1.2CE C2 I.C20CE C2 1.70
r C2 6.7131-C 5.C02E CC 6.861E-C2 5.0C7E CC 1.C11E 
CO -1.794E-01
2.745E CO 2.215E Cl 1.2C2E C2 1.C2CE C2 1. 701: 
C2 9.12' -u2 4 ."91 GC 9.104C-02 4.184,E 
00 I.OC6E 00 -1.7730E-01
2.755E CC 2.215E Cl 1.2C2E C2 1.2E 02 
1.70E C2 l.1t-0 .761 00 1.14-01 
4.765E 00 1.000E 00 -1.739E-01
2. 5E CO Z.2 5 C 1. 
.23E C2 1 02 
70 I.7 o .3-0 4.C1. 
00 1.3602 _E-0 4.619 
C q .95 E-1..1.5 -Ol
2.775E CO 2.2150 0L 
l.2C0 02 1.020E C2 I.n700 
C2 4.5U11-CL 1.1,;1iF0 
1.566-Cl 4.4 0 C 
q.0.C5-(E 4l.6E E- 9
.IP5, CC 2.214 E Cl L.2CI I 
C C . .C?1 0-2 . O 
C2 1. .8 1. c ' ,.r t0 I.01.i ,4 
1.700 
.5 ?E-Ol --1.60E-OL
2.75E CO - 2.214 I 
1.23E C2 1.C2C 02 
1.070 02 1.46r0-l 
4.001E 00 1.945-01l 
4.0890 00 9.80
, E-Ol -1.553E-01
2.CStCE C 2.214i 01 
1.2C0E 2 1.02C C2 
i.870 C2 2.1i0i,-Cl 
3.0876 00 2.117u-u 
3.-885 00 9.750-01 
-1.492E-01
-2.815 GO 2.213C Cl 
1.2040 C? 1.C2CC C2 1.870 
C2 2.2 
E - CL 3.659E 00 2.27
0
r-01 3.67E 00 9.71E-01 
-1.42 E-0
2.E20E CC 2.2 CL 
1.2C C Z I.C 20E 02 1.-P70 
C 2.2')E-01 3.'31C 00 2.426E-01 
31.44E CC 9.673 -01 
-1.355E-0
2.034E CO 2.211 Cl 
I.2C4-' C2 .C20E0 
1.870E 02 2.5L0-01 
2-193E 00 2.561E-01 3.2109 
00 9.634.-01 -1.280E-0l
2.044E 0 2 2. 1CE Cl 
1.2C4E C2 I.C2C 02 
1.070E C2 2.607L-Cl 2047C 
CC 2.683E-01 2.& 5E 00 
9.596E-C1 -1.2CE-01
2".e4 ECO- 22.C, C 
I 1.2CE C 1.C2CE 02 
1 .7 00 C 2.7,6C01 
2.E694 00 -2.792-01E 
2. 714 00 9 561E-01 
-1.119E-0 1
2.eCAE CC 2.2 CC C 1 1.205EC0 
1..2() 02 1.870E C 2 .8,l-O 
01 2./35C 00 2. 8 0-01 
2.45 7E 00 9.529E-0I 
-1.033E-01
-- 
2.E74E CO 2.20 0 1 1.2C5E 
02 1.02CE 02 1.P700 
C2 2.01C-01 2.171E 00 
2.970E-01 2. 19, 00 
9 499E-01 -9.454E-02
2.0CE CO 2.C 5 CI 
.26 C 1.C2CE 02 1.87Ot 
C2 3.C" 9"-C I . ,904 
00 3.038E-01 1.929 
C -.472- Cl -8.552 
-02
2.P4 CO 2.2C3E Cl 
1.2C6 C2 I.2C 02 
1.87C0E C2 3.0S2C-C1 
1.634E 00 3.093E-01 
1.660E 00 9.448E-01 -7.632E-02
2.C4 CC .2 .tC Cl1 
1.27 C2 1.CCOE 02 
1.87E C 2 3. IE-01 1.36 
2t 00 3.13 E-l 1.39E 
00 9.426E-01 -b.69E-02
S.S14 -CO -.2.CCE C 1.-12C7E 
C2 1.020E 02 1.7C0E 
C2 3.157-01 1.091E 00 
3.162E-1 1.118E 00 
9.4CPE-01 -5.755E-02
2.524E CO 2.1S8E CI 
1.2 E 02 I.C 02C C 
.7C E 3.0 C -O 1 8.20E-01 
3.176E-01 .479-C1 
9. 32E-OCl -4.806E-02
2.S34E CC 2.17E 0C1 1.2l E 
C2 1.02CE 02 1.870E 
C2 3.17--01 5.516EC-1 
3.176E-01 5.791E-0l 
9.379E-01 -3.855-02
2  E.42 CC 2.1S5E 
0I 1.200C 02 .C0E 
2 1.n70E C2 3.153E-C1 
2.63-01 3. 161-01 
3.131E-01 9.369E-O1 
2.906E-02
2.q53E CO 2.1940 01 
1.290 C2 1.020 02 




2--6.3E G . .. 
10C0E C 1. 2 C E 2 
1.P7CC C2 3.0.6C-01 -2.'CCE-01 
3.10CE-.l -2..65C-Cl 
9.357E-01 -1.032E-02
2.S7 ECO' 2.12E 01-1.21CE 
C 2 1C2CC 02 1.870r C 
3.04-01 4. 00-01 3.05CE-01 
-4.5e1E-Ol 9.355E-01 -1.13SE-03
2.q3:E CO 2.10 C 
1. 21zLE C2 1 .02C 02 
l.O7E C 2 2.9 IE-C1 -7.'-7-0 
2.07E-01 -7.0297E-01 
9.356E-01 7.872E-03
22.93 CO 2.191I C 
1.21CE C2 1.02CE 02 
1.170C C2 2. -01 
-. r87CE-01 2.914-01 
-9.39E-01 9.36CE-C1 
1.668E-02
3 .c3E CO 2. 1I CL 
1.21E C2 1.02 C2 1.870 
C 2 2.0eII-C .15E 
00 2. 8 29
E -01 -. 168E 0 9.366E-l 
2.524E-02
3. 13 0CO 2.1 0 C 1 1.211E 
C2 1.C2CE 02 
I.7 C 2 2.160-01 -I.2E 
00 2.734E-01 -1.3e7E 
00 9.375E-0 l 3.354E02
3.C23E C 2.1 0 1 1. 
211tE C2 1.C20E 02 
1.n70FC02 2.- 12E--01 
-
.'OCE 00 2.630E-01 -1.5 
6E 00 9.3C6E-O0 4.153E-02
-
.
E C 2.1900 Cr I 211C 
2 1.C20E 02 1.870E C2 
2.4CE-Cl -1.'0E CO 2.51E-01 
-1.794E 00 9.3-01 
4.92C--C- -
3. ...0 CO 2.91SC Cl 
I. IE C2 .0l2CC 02 1.870 
02 2.7701-C -.F8 
C 2.39.01 - 1.901E 
00 9.415-01 5.652E-02
3.053L CO 2. IqI Cl 
I. 2.110 1.2 -CC 02 
1.8 ' C2 2.21,.1C-O 
-2. 60E 00 2.264E-01 
-2.155E CC 9.43E-01 
6.346E-02
3.Ct2E C 2.1LE I 
.211 E C2 1..CE 2 1.70E 
C2 2 .112 -1 -2 .'2E 
00 2.127E-1 -2.317E 
00 9.453t-01 7.000E-02
3IC72 CO 2.1  1 
.1 . 2 1.2CCE 02 
1.870 C 1.101 0 0E-2 
C0 1.9 E-0 - 2.460C 
C 9.4051- , 7.612E-02
3.02 CO 2.1I1IEC 
1.21L C2 l.C 
:2nE 
C 1.70 2 1 2. 
-01I -2.CC 0 1.835E-01 
-2.6100 9.49 C-01l 
8.11-02
0 CC 2.12 r i2E 1.21C 12-2  
011 02 B 1.7CE 02 1. 61 
1>1 -2.'20E O 1.681-0-C 
-2.723E 00 9.52tE-0I 8.705E-02'-
3.12CE CO 2.190 Cl 
1.211E C? 1.C2C 02 
1.0.10: C- 1.5. ,01 
-2.827, E 00 1.52/,E-01 -2.830E 
00 9..551.l 9.183E-02
3.112E CC. 2.121 C I.21CEC2 
1.CCE 02 1.P70F02 
1.3 5101 - 21 1C 
1.33E-0 - 2.924E CC 
).579E-01 9.614E-02
3.- 12 E Co 12 01 
1.21C C 2 1., 2 02 
1 70 0 "7 ,C-21 
-2.9077E 00 1.20E-0L 
-3.003E CC 9.6CCE-0C 
9.99 E-02
3.112E. 0 2.' 2 E01 
1.210 CC 1.2 C 02CF 
1.0 002 1.0-02 
-3.6100 1.35E-01 
-3.060B00 0 9.39E-0 
1.033E-01
3.142 C0 2. 3E L 
1.2 1E C 2 1.0C2C 
1 C 0 2 6 8  - .02 -3.111E 
00 8.6n7-02 -3.119E 
00 9 79 E-0l .061 E-1
3.152E C ' 2.1 SE C11 
. 2 1 C E C 020CC 02 - I.f70 
C 6.9 -0 -3.17E OC 
7.022E-02 -3.55C CC 
'.7C3E-01 - 1.C85E-01 
-
3.162E CC 2.13E 01 
l 1.21C 02 I" 20 02 
1.870r C2 5.3 6L-.-C2 
-3.170E 0 5.31E-02 
-3.178E 00 9.735E-Cl 
1.103E-01
3.17 2 C0 2.13E 011.21CE 
2 1. 020CE 0 1.0700 CZ 
3.iC7 -02 -3.17T00 3.711E-02 
-3.186E 00 9.769E-01 
1.117E-01
3.1820E C .2.c3E , 1.21GE 
02 1.020E 02 1."7 i
2.2L-C2 -3.173 00 
2.078-02 - .1 L C00 
9.802E-01 1.126E-0l
3.11E CO 2.3 01 -L 
1.21CE C 2 I.Cu20 02 1.870 
24. 011 2 -3.155 00 
4.670-03 -3.163E 00 9.t36E
-
Ol 1.129E-01
3.2lE CO 2.13E01 
1.21E C2 , .20 02 
1.8700E C2 -1.C9,,-C2 
-3.123E 00 -1.13E-OZ 
-3.131E CO 9.870E-01 
1.129-01
S.211 CO -. 2192 E 1 1.2ICE 
C 1.C20E 02 -. 1870 CZ 
-2.62'iE-02 -3. C 00 
-
-.65n-C -3.087E 00 9.904
-01 - l1.123E-01 -
3.221000 2 .1 
.. 01 1.2 1 C2 1.020C 
02 1.700 02 -. 1, 26C02 
-3.024
E 00 -4.162C-02 -3.031E 
00 9.937-01 I1.113E-01
3 .2 3 1 CO 2.12E C l.21C 
EC2 .C 2C0E 02 1.IO70E 
C2 -. 5l , RC2 -2.q6E 00 
-5.61C-02 -2.964E CC 
9.970C-01 1.I0E-01
3.241E C0 2.192 Cl 
1.21CE C2 1.C2E 02 
l.ni7 C2 -6.0-C2 -2.n7E 
00 -7.02C-02 -2.85E 
00 1.OCE 00 1.079E-01
3.210E CC 2. 12E C 
1.21CE C2 1.C20E 02 
1.700 C2 -8.31BE-02 
-2.789E 00 - .370E-OZ 
-2.795E 00 1.OC3 00 
1.056E-01
3.2tE C0 2.12E01 C 
1.21 C I.C20 02 1.870E 
C -S..-02 2 4: CE00 
-9 .651E-02 -2.-695E 00 
.OC7E .0C 1.29q-01
3.210E CC Z..12 
C . 0 C 02 1. C2C02 
1 .n70 C C2 -. C-CI - 2.5 
1 G 0 -1.C 0E- 1 2.586E 
00 .010 0 0 9.987E-02 
-
3 .2810CO 2.12E 
CI 1.21002 C 21.02CC 02 
.A 0C-C -I.l 1- 2 
/1 00 1104E-0 
I -2.468E 0C 1C .46120E 00 
9.647E-02
3.291.EC0 2.19S200E 011.21 
C21 .020E.021.S7D 
C2 -I.301C>0l -.. 337 00 
-1.30701 -2.342E 0C 
1.015E 00 9.273E-02
3.31C0 CO 2.12 0L 
1.21CEn 02 1.0200 2 
1.80F-0 C2 -I..Ct:-Ol -2.200 
00 -1 437E-01 -Z.Z 00 
00 1.01BE 00 8.2670-02
3...1 C- 192 01 
1.21CE Z 1 .0.2CC 02 
1.OC C2- 
-2.067 C - 1.4'nC-1 -2.069" 
00 1.020E 00 8.4330-02 
--
3.32CF CO 2.12C CL 
1.21C C2I 1 020CE 02 1.1C0 
02 -l.C'.2-, 1. O-19I200 




3..33CC 0 2.1920 CS 
1.21C C2 1.070 02 
1.800 C2 -.1.1'1T-l 
- 1.77,0 n -. 6';6C-0l -1.7 
2E 00 1.025C 00 7.4090-02
3.34CE CO 2.1E Cl 1.210 
2 1.0.20t: 02 1.R70J2 
-I.71A-0L -- '1.617 CO -1.122E-0l 
-1.616E 00 1.027E 00 
6.904E-02
35 CC 2. 1 f2 01 1.210 
.2 1 2 O 02 .t17 C2 -1.7 131-01 
-l.i .'1C 0 -.7,cn -1 I1.57E 
00 1.02')- 00 6.461E--02
S c o 2 1,,)l: C II . 21 02 1-C 
02 I. 1) 10L C2 - "I> ... -1 0 C00 
-1.801-01 -I.2(5E 00 1.031L 00 5.921E-02
IIL'
S'4t
3.37CE CO 2.192E 01 1.210E 02 1.020f 02 1.8101 02 -l..e4E-1 -1.
"  r 00 -l.n70E-01 -1.131E 00 1.033E 00 5.360E-02
3.?eCE CC 2.1S3E CI 1.?ICE C2 1.02C1 02 1.,70oE C2 -I.s6-Cl -,.;/cE-0o1 -1.902[-01 
-9.6nE-01ol 1.034C 00 4.80oE-02
3.39sC CC 2.193E C1 1.21CE C2 1 .C2G 02 1.170E C2 -1 .9~0-r -() c 32-OI -1.9MIE-01 
-7.9U2E-01 1.035E 00 4.231E-02
3.4 .E CO 2.1 3 01 1.21CE C2 1.02Cr 02 1.0710 02 -I.3.'I-1 -. '7?I,-01 -. l941-Ol 
-6.316E-01 1.037C 00 3.653E-02
3.41 C 2C .191 C 1.21CC C2 1. 0(201L 02 l.10o . C2 -I.1,4.-C1 -,."71 -ol -].901 E-0 -4.651E-01 1.O 
3nE 00 3.071E-02
3. 2C CO 2.14E 01 1.21CEC C 2 F C2 1.P, 70E C2 -1.'41-Cl -'3. 'C-CI -l .91F-I1 
-3.C11E-Cl 1.03 P CO 2., 0E-02
3.42E Co0 2.1q4E C 1.2CE C2 1.020E 02 l.370E C2 -I. ,2--01 -l.';I-Ol1 -1.937L-01 
-1.115?E-01 1.0 3E 00 1.907E-02
3. 3csE C0 2.1;'E C 1.2C9F C? 1.C20r 02 1.I I C02 -1.19IE-01 I. '1:E-02 -1.919-01 2.140C-02 
1.039 00 1.339E-02
3. 4,E 0CO 2. 115E 01 1.2CE G2 1.C20C 02 l.n 70E C 2 -. IISOL-OI 1 ."0f:-0 1 -1 . F-01 
I . 7E-01 1 .040E 00 7.585E-03
3.45SE CO 2.1955E C1 1.2CE C2 1.C20CE C2 1.9701 C2-l.P;E-01 3.320,-Cl -1.01C-01 
3.3C'E-01 1.0'0O 00 1.960E-03
3.4,qE CO 2.19,5E Cl 1.?C9E C? I.2C'E 02 1.n70E CZ -I.lI)F-0(1 4.11,-01O -I.022)-01 4.791 E-Ol 1.43E 
00 -3.557E-03
3.'79E CO 2.1r6F CC 1.2CE C2 I.C2C- C2 1.870F C? -1.73-01 .E1-011 -1.77,E-01 
6.229E-01 1.039C 00 -0.'51E-03
3. S U C0 2.1 , C6 1.2C SE C2 1.C0201:C2 1.P0E C2 -1.7 1l-0 1 7..601 -1.7231-01 
7.609E-01 1.C3%E 00 -1.41'E-02
?.,C1 E CC 2.1;6E CI 1.2C E C 1.C2C, C? I.P7E C2 -I.6(3F.-CI . c 0- 1 - 1.6 11t-C1 8.'
) 31 E - 01 1.039L 00 -1.927E-02
3.5 C ' CO 2.161E C 1.2CqE C2 1.C2C 02 -1.7^ C2 -1.5S')-01 1."11C 00 -1.5'cC-1 I.O19E 00 l.O0 
E CO -2.411 E-02
3.51E CC 2.16F C1 1.2C.;E C? 1.020( 02 l.nOE C" -1.529-C01 1.'01 00 -1.5291-01 1.130E 
00 1.037E 00 -2.806E-02
3.5 2 E CO 2.197 C 1. 2CPE C2 1.CO' 02 1.PtOF C2 -1.-45E-Cl 1. 2E 00 -1.45 0-C
I  1.250E CO 1.0361: 00 -3.3341,E-02
2..E CO 197E C 1.2CeE C2 1.C2CE C2 1.P70E C2 -I .76E-CI 1. /C 00 -1.375E-01 1.355E 
00 1.035E00 -3.759E-02
3.54EE CC 2.1S7E C1 1.2CE C2 1.C2CE C02 1.870E C2 -1.22E-01 .'45 E O0 -1.292-01 
1. 52E CO 1.034E 03 -4.15qE-02
3.55EE CC 2.197 Cl 1.2CPF C2 1.02CE 02 1.S70E 02 -l.2CiE-01 1.,34C 00 -1.204E-01 
1.541E 00 1.032" 00 -4.534E-02
3.5 EE CO 2.197E 1 1.2E C2 1.020k02 I1 270E C2 -1.15E-C1 1.-15E 00 -1.1I4-01 
1.622E CC 1.031E 00 -4.182E-02
3.57EE CC 2.197E C1 1.2CE.E C 1.2CE 02 1.0TOE C2 -1.Ci2E-01 1.'-00 CO -1.C0OE-O1 
1.6951 00 1.029E 00 -5.203E-02
3.5EEE CC 2.197E S 1 1.2CE C2 1.C2C 02 1.V70E C2 -9.2U.E-02 1.753E 00' -9.2,/E-02 
1.759E 00 1.020E 00 -5.495E-02
3.5"E CO 2.17E 01 1.2CPE C2 1.02C 02 I.P70F C2 -0.2-7_-02 1.Q309E 00 -8.270E-02 1.014E 00 1.026E 
00 -5.759E-02
3..Cc CO 2.197E C1 1.2CCt C2 1.C2F C2 .370- C2 -7.295C-02 1.0;6 00 -7.277E-02 
1.062E CC 1.02,E 00 -5.9,3E-02
3.61EE CC 2.1971: 1 1.2CE C2 I.C2CE C2 1.9700 C2 -h.2 3-02 1.195C 00 -6.273E-02 
1.900E 00 1.027E 00 -6.197E-02
3.t2EE CC 2.17E C1 1.2CI C 1 .201: 02 1.I79E C2-5.2 33-C2 1.925E 00 -5.2-63-02 
1.930E 00 1.020t 00 -6.30OE-02
3.63E 0CO 2.17E CI1 1.200E C2 1.C20" C2 1.17CE C? -4.710-0r2 00 -4.251E-,2 
1.951C 00 1.01Q . 00 -6.514E-02
3.C,140 CO 2.1970 CL 1.2C0"E C2 I.C?2E 02 1. P700 C2 -3.2,0F-C? I.,eC OC -3. 0-02 
1.964 OC 1.016E 00 -6.626E-02
3.tsEE Cc 2.197E CI 1.?cPE 2; 1.CCl: 02 l.PIOE C-2.2 l.'i-'. 00 -2.2360)-02 I.q8E 
CO 1.014E 00 -6.7C9OE-02
3.t1.LE CC 2.1S7E C 1..C FF C 1 ?.C2'- 1.0 1.?IVIL C2 -I.-I-'(-C;' L.'1;IE 90S -1.2, IC-02 1.9640E 0 1.012C 
00 -6.762E-02
3.677E0 CO 2.1 7C C. C 2 I.C2,e 02 1. 8/01 C2 -. 1c5!-0 1.491, 00 -2.5 '0C 
-'3 1.o53E 00 1.010E 0O0 -6.75E-02
3. tF1I CC 2.1 7E 01 I.EC C2 1.¢20 02 I.lC. C? 6., 1.'l'C: CO0 7.C093t-03 
1.933E CO I.OCE 00CO -6.7110-02
3. 97E CO 2.1,7E'Cl 1.2CP C2 1.C2.: 02 1. 7CC 02 1.6-20-02 1.'1O 0 00 1.6", -02 
1.1C5E CC 1.0,E 00 -6.l,,3E-02
3.7C7E CC 2.1S71 C, 1.20E C2 1.COE 02 1.1'7CC C, 2.5 71:-02 1. P6 CC0 2.5t11'-02 
1.071c 00 1.OC4E 00 -6.P00E-02
3.717E CO 2.17 01I 1.2CPC C2 1.020 02 .P0 0 02 :3.4 IE-02 1.01260E C 3.4 75F-02 1.829E 
00 1.002L 00 -6.50E-02
3.72I CO0 2.17E Cl 1.2211: C2 1.C;Cc 02 1.1170E C2 4.310E-C2 I. t1.P0 00 4.33 "-02 
1.701 C 9.999E-01 -6.473-02
3.737F CO 2.197E C1 1.2CIe CC I.0 02 .7E 1.P701 C2 ',.I3-C2 1.1231 00 5.157C-02 
1.725E 00 9.9'00-01 -6.332E-02
3.7 47E CC 2.17E Cl 1.2OP0 C 2 1.0C C02 1./OE C ' .-- c2 1.661E 00 5.9L')L-0? 1.663 E 00 9.9:11-0I 
-6.166E--02
3. 757E CO 2.17E 01 "1.C!E C 2 1.COE 02 1.070F C2. 6.6 41:-0? 1. 5'),C 00 6.'769E-0 
1.596E 00 9.9,42-01 -5.977E-02 -
3.767E CO 2. 1 7E C 1 , 2C0E C2 1.C20 02 1.P70C C2 f .34B-02 1.522C 00 7.373E-02 
1.524E OC 9.925E-01 -5.767E-02
3.777E CO 2.197E 01 1.2CE C2 1.C2C 02 1.P70E C2? 7."9t [1102 1.4 5E 00 0.022E-02 
1.,46E 00 9.0E-01 -5.537E-02
3.727E CO 2.197E 01 1.2CPE C2 1.C2CE 02 l.970C 02 0.5c9-02 I'.IUE 00 1.62Z4!-02 
1.364E 00 9.092E-01 -5.200E-02
3.7, eE CC 2.1S7E 01 1.2CE C2 1.020 C2 1.271E 02 9.1'I-C(2 I.'IC 00 9 .176E-02 
1.27'9E 00 9.871-01 -5.C2E-02
3.1CE CO0 2.1S7E 01 1.2C0E C2 1.C2CE C2 .00 0 C2 (.6 0-02 1. II!E CC 9.6hCE-02 1.109E 000 9.061E-01 
-4.73)E-02
3. F1.E CO 2.1S7E C01 1.2CE C-2 1.C20E C2 1.27CE C2 1.CI11-01 1.095E 00 1.CI3E-01 
1.097E 00C 9.J 41-01 -4.443E-02
3.26E CO 2.17E CI 1.2CE C 2 1.020C 02 1.n70E 02 1.C9I--01 1.000E 00 1.053E-01 
1.002E 00 9.0350-01 -4.134 E-02
.E236E CO 2.197E C1 1.2CE C2 1.020E 02 1.-70 02 1.CE-O1 9.032-01 1.O3E-C 
9.042E-01 9.823E-01 -3.813E-02
3.e4E CC 2.197E CI 1.2cE C2 1.C20E 0C-O2 1.7002 1.1ISE-C .C2-O 1.1-01 8.052E-01 
9.812C-01 -3.403E-02
3.E56E CO 2.1S7E C1 1.2C0E C2 I.C2CE 02 1.n10L C2 1.14)E-01 7.03::E-01 1.1i42E-U 
7.0 E-01 9.8C2E--31 -3.144E-02
3.6.E CO 2.197E C1 1.2CFE C2 1.C200 02 l..70E 02 1.1 9-01 6.026E-01 1.161E-01 
6.035E-01 9.793E-01 -2.800E-02
3.e7E CO 2.197E 01 1.2CP.E C2 1.C200 02 1.8'1E C2 1.1130 - 5.01CE-01 1.175E-01 
5.01E-01 9.7e5E-01 -2.450E-02
3.26EeE C 2.1q7E C1 1.2000 C? 1.02CE 02 1.17010 1.1120-01 3.913F-01 1.104L-01 
4.CC2E-01 9.7BE-Cl1 -2.096E-02
3. C6E CC 2.197 C1 1.2C0E C2 1.C20 02 1.1TOE C2 1.L ,:-1 2 .1F-01 1.18E-01 
2.9e9E-01 9.772E-01 -1.741E-02
3.;C60E C 2.17E 01 1.2C00 C2 1.0200 02 1.870 C2 1.1E4-Ol 1.977-01 1.17-01O 
1.9q0SE-O01 9.768-01l -1.385E-02
3.;15E CO 2.1S7E C1 1.2CE C2 I.02CE 02 1.e7CE C2 1.11PE-Cl 9.,'550-02 
1.101E-C1 9.925E-02 9.764E-01 -I.C31E-02
3.925E CO 2.197E C1 1.2CCE C2 1.C20E 02 1.070E C2 '.1I E-Cl 9.9q20-04
O  1.170E-C 1.672E-C3 9. 61E-01 -6.789E-03
3.2S5E CO 2.1Sc 01 1.2C! c2 1.2C" 0 E C2 1.,17J C2 1.1 -C1 -1.1 -02 1.1',-01 
-9.32-02 9.760-01 -3.30 ;-03
..S94E C 2.1S7 C1 .2E C2 1.02. C2 1.7C0 C 1.132-Cl -1.97PL-01 1.134E-01 
-1.072E-01 9.759C-31 1.176E-04
3.S55E CC 2.1,7E 01 1.0CEE C2 2.C20E C 2 1.370 C2 1.1C7G-ClI -27.301-01 
1.109-01 -2.777E-01 9.7601-01 3.470E-03
3.565E CO 2.17E CI 1.20CCE C2 1.C20f 02 1.70 02 1.C')E-CI -3.6 )c-01 1.091E-01 
-3.653E-01 9.7610-01 6.759E-03
3.95 00 2.197E CL 1.2CpE C2  1.20 02 1.170E 
C ..C1 7- 1 - .7 -01 1.C4FE-01 -. 4095 E-01 
9.7C 7 .E-01 9.94 E-033. C15E 0 2.157E C I 1.2CPE C2 I.C20E 02 I1. 70E 02 7.-I, 7E -0 -..- 0,l1 . 67E-01 1 303 2
3.;P.5E CC 2.197E C1 1.2CE C2 l.C20 C2 
1.oP10F C2 1.Clof-7 -5.'07.E-01 1.0127-01 -5.302E-01 
9.77E-01 1.303-02
3.,E,5 CO 2.197 C1E 1.202 C2 1.020E 02 
.7t1 2 q. C)f-02 - 6.0'- , 9.727(E-02 -6.070E-01 
9.771E-01 1.601E-02
4.CCSE CO 2. 107 Cl 1. 2CPE C2 1 .C; 0? l.nP70[ 
C2 '1 .2 01-C2 - . 011-0 9 .2071-02 -6.726-01 
9. 771t-01 1.196E-02
4.C1 Fd o 2. 1 I Cl 1.2C E C 1 C 1 C. 2 1. 
701 C 2 6- 1 B
-
.C I0 -C2 -74' -0r1 V ..137E-02 -7. 1VE-C 9.C" 7e -c1 2.1573-02
4.C 2 CO 2.17E 1 C 1.2C1 C02 1.020(: 02 1.270: 
C2 .1 ? 3--2 -P-12"3- 6 1 0 .34'1-02 -0.119E-01 
9.793E-01 2.415E-02
4.C 34E CC 2. 107E 01 1.2CP1 C2 1.CO2C C2 1. P7I0 C2 
7. - I-.0 -P.71 E -01 7.87-0? -1.7101E-01 C9.'P) 
7-01 2.657E-02
4.C 41 CO 2.197E Cl 1.2C C2 1. 02 170 C  
(7.2- . 02 -9.25PC-01 7.3.2'E-02 -9.7234
E - 01 9.0C5E-01 2.8811
E
-02
4.C54E CO 2.17E Ct 1. 2C CP C2 1.C20E C2 C 1.70[ C' 
6.77 .- 0 -7.75 1 -0 6.71, 6-02 -. 7 7E- 01 
9.0141-01 3.C95E-02
4. C34E CO 2.117E C1 1.2CC0 C2 1.C20E C2 1.n70E 
C2 6.11 1£-02 -1.rI'9E 00 6.171,E-02 -1.E019 
00 9.024OE-0 3.280E-02
4.41E CO 2.157IF CI 1.2CP C2 1.C2 C2 1.n7O 
0 2 5.5 f-02C -1.051E 00 5.587C-02 -1.038E 
00 9.834E -01 3.464E-02
4.C E CC 2.10S7E Cl 1.2CPE C2 1.02 C2 
1. .02E C 2 '4. O C-02 -I.C02'3 CO 
4. n0-02 -l.0-92E CO 9.04513-01 3.623E-02
4.C04E CO 2.1 1 E C 1.1CE C2 1.0C20 02 1.70C 
C 4.,7 -2 -1.121E 00 4.3 10-02 -1.120E 00 9.0SE -01 
3.763E-02
4.IC4C CO 2.1971 C1 1.20CP C2 1.C2CE 02 1.870. 
C2 3-7tC)-02 -1.1413 00 3.7(.E -02 -1.113E- 00 9.0C67-01 
3.885E-02
4.114E CO 2.1 57E C1 1.20CE C2 1.C?0E 02 1.R70f- 
02 3.143f[-02 -1. 162E 00 3.140CE-02 -1.162E 00 9.87L-01 
3.909E-02
4.124E C0 2.17E C ... 1.2CPE C2 1.20: 02 
1.P70E C? 2 .5 -02 -1.13E 00 2.52'11E-02 
-1.14-0E O .0 g.;E-O0 4.074E-02
4.134E CC 2.1571 C1 1.2CPE C 2 




4.1,441 CC 2.17 F C 1.2CC E C? 1.C 2C 02 i1.70 
C2 1.21'--02 - "I 00 1.27 -C02 -. 1I4E 
0CC ,.0 0E -O 0 .199E-02
4.15c3 CC 2.1 7 E Cl 1.2CE C2 1.020 CC2 1. 
702 6. C . C 1 . C-G) -.C 12.MN 00 -6.1 9-C0I 
-1.1P2E C00 9.0Z0t-01 4.219E-02
4. 1 CC 2.17E Cl 1.2CE C2 1.0205 02 
1.0701' C2 9.I:1 - 4 -1.175E 00 9.13A'E-04 -1.1I74E 
CO .911:-0 1 4.23CE-02
4.171 CC 2.1S7E CL 1.2CeE C2 1.020, 0C2 
1.701 C2 -4.4 3 -03 -1.162- 00 -4.99,E-03 -1.162E C0 
9.9541E - 01 4.224E-02
4.1E3 CC 2.1S7E C1- 1. C.L C2 1. 
-2, 02 1.P.70 -3 02 -1.C -0-0 2 -  1 145 00 -..
,70C-0- 
-O1.155 CO 9.M6( 1 4.201E-02
4.103E CC 2.107E C1 1.2CCE C2 1.C20E 02 1.701 
C2 -1.25 E-02 -1.124E 00 -1.620E-02 -1.124E 
00 9.9791-01 4.11E-02
4.203E CO 2.1'7E Cl 1.2CE C2 1.020E 
02 1.270E C2 -2.1'51 -02 - .C9E CC -2.16,E-02 
-1.O1E 00 1.0,1E-01 4.1C4E-02
4.2131 CC 2.117E 01 1.202P C2 1.020 C2 
1.070F 0? -2.
f '; -- 0 2 -3.O0,SE CO -2.903E-02 -1.06BE 00 1.0OCO 
00 4.C31E-02
. 2E  .1<71  Cl . 1E  0 0
 013 2 3~.1 C? 1.- 2 0 3 172-02  - 034
E .G3E 3.9
4.2332 CC 2.sllE C 1.201E C2 1.020: 02 
1.3701O 02 -3.: [-0 2 -q.o £-O l -3.6,,E
- 02 -0.9652-01 [.OC3C 00 3.9341E-02
4.242E CC 2.107E C1 1.2CE C2 1.C20E 02 
1.870 C2 -4.0
" - 0 2 
-. 51513-01 -4.510E-02 -. 53E-01 1.OCSE 00 
3.579E-02
. ie3 CC . 7/ L . 0P 2 .0  02 .0  
C2 -4.U i- 0  - (-4?C-O -,.0053 -02 -8.621-01 1.00613 
00 3.454 1E-
4.27.13' C0 2.1S57 01 1.2CP3 02 1.020 02 1.1!701 
02 -5.23 -- 0? -. " 31-01 -. 2623E-02 -1
-
.1443-01 1.0075 00 3.302E-02
4.20E CO 2.17E C1 1.2C0E C2 1.0C20 02 
.070L- C2 -5-2 -7.'-2E-01 -5.5'0E-02 
-7.622E-01 1.0C3 C00 3.132E-02
4.20 2E CC 2.1';7E C 1.2CeE C2 1.C20E 
02 1.870E C2 -5.517 -02 -7 11'E-O1 -05.171E-02 
-7.071E-01 1.0013E 0 2.967E-024. 2$,E CC 2.1717E l 1.2C0 02 I.02 1,E 02 1.270LE 
02 - 1 1,2 01 -. 153- ( 3n-O -. 3 -02 -6 .519E-01 1.OC2E 
0 3 2.787E-02
4.312E CO 2.1 7 01 1.20% C2 1.0201 02 
1.700 C? -6.376-C02 -5.',231-01 -6.3.161-02 -5.442E-0 
1.010E 00 2.599E-02
4.22 CC 2.17E C1 .2CP.2 C 12 .C2CE0 C 2 
1.17013C2-6.513-02 -5."52E-01 -6.59E-C02 -5.353E-01 
1.011 00 2.4053-02
4.3213 C 2.1 "7 CC 1. 2 E C2 1.0201 02 
1.701E C2 -. 7r-0 2 -7 .' .53E-0 -5.7601-02 -4.755-01 
1.001B 00 2.205E-02
4.34,2E CC 2.17E C1 1. 2CPE 02 1.C20E 02 1.70E 
C2 -6.,317:'-02 -4. '7E-01 -6.C21E-02 -4.140E-01 
1.012E 00 2.000 -02
4.3521, CO 2.1071 Cl 1.2C E C2 1.020 02. 
1.C r C? -6.'51E-02 6 1I -. <36-01 
-7.0061-02 -3.530E-01 1.0133 00 1.792E-02
4.?621 CC 2.1CO 7E 01 -1.2CPE C2 1.202E 02 
., 703 C2 -7.C1i-C2 -2.'23E-01 -7.02E1-02 -2.925E-01 
1.013E 00 1.581E-02
4.372 CC 2.197E C1 1.20CE C2 I.C2CE C2 
I.170E C2 -7.115-C2 -2."1E-01 -7.127E-02 -2.313E-C1 
1.C013E 00 1.368E-02
4.3E12E C 2.197E C1 1.2CE C2 1.02CE 02 1.170E 
02 -7. 91)-02 -1.023E-01 -7.141E-02 -1.704E-01 1.0141 00 
1.154E-02
4?212E C0 2.197E 01 1.203 C2 1.020E 02 
1.0701 C2 -7.114E'-02 -. 197
E - 01 -7.125E-02 -1.101E-01 1.0142E 0 9.405E-03
4.41CIE C 2.17E C1 1.20CE C2 1.C20E 02 
1.0701 -7.C1E-02 -5. '9E-02 -7.00C-02 -5.3CE-C02 
1.014E 00 7.277E-03
4.411E C 2.1,7E 01 1.20E C2 .020E 02 
1.170 C2 -6.05E-02 8.'823E-03 -7.007E-02 
7.835E-03 1.014E 00 5.1661E-03
4.421E CC 2.17E C 1.202E C2 1.020E 02 
1.070E C2 -6.104-02 6.2-30E-02 -6.905E1-02 
6-.504 E -02 1.014E 00 3.082E-03 -
4.,3E C 2.17E C01 1.2eE C2 1.02CE 02 
.1.870E C02 -6.716E--02 1.'11E-01 -6.777E-02 
1.204E-01 1.014E 00 1.032-03
4.4412E CC 2.17E C01 1.20eE C2 1.C020C 
C 2 1.P70 02 -6. 133-02 . E-01 -6.62-02 
1.74- 8E-01 1.014E 00-9.757E-04
4.451E CC 2. 1 S17 C1 1.2E C2 1.02CE 02 1.870E 
2 -0 6.46P -02 2.7'E-0 -6.446E-02 2.2703E-C 
1.014E 00 -2.034E-03
4,. 41E CO 2.107E 01 .2 C 102 1 E 02 
1.e70E 02 -6.2136E-02 2.'75E-01 -6.246-02 
2.772-01 1.014E CO -4.8352-03
4,.47 C3 2.172E 01 1.202 C2 1.020E 02 
1.070E C02 -6.C15E-102 3.35E-01 -6.025E-02 
3.252-01 1.014E 00 -6.74E-03
4.41E CO 2.197E C 1 1.20E C2 1.02C' 02 
1.070E C2 -5.7613-02 3."1E-01 -5.702E-02 
3.70E-01 1.014E 00 -8.4 2E-03 "
4.4120E C 2.107E C 1.122E C21.0C2CE 
02 1.07E C2-5.5113-02 4. I-01 -5.521 
-02 4 8.139-01 1.013 00-1.014E-02
4.501 CO 2.17 02 1 1.20 C2 1.020E 
02 1.070E C02 -5.22E-02 4.571-01-5.21f-02 
4.54E-01 1.013 00 -1.175E-02
4.51IE CO 2.1971 C1 .20 2 1.0 C I.20E 
02 1.970 C02 -4.32'(-02 4.'24-01 -4.0472-02 
4.921E-C1 1.013E 00-1.327E-02
4.2CE CC 2.1 7E C1 .0 0 1..E C2 .20C 
02 l.S701E C2 -4.6 '3-02 5.274E-01 -4.63,E-0 
5.2712-01 1.012 00 -1.,47E-OZ
4.1301E CC 2.1072 C1 1.200!3 C2 1I.020E 02 
1.nO 0 2 -,.Clt-02 5.5941-01 -,.313-02 5.5'11E-01 
1.012: 00 -8.605E-02
4.541IE C0 2.177E C 1.20PE C2 1.0201E 02 
1.670E C2 -3.512E-02 5. 11,41- -3.97'E1-0? 
5.113E-01 1.013E 00 -1.72E-02
4.55C: CO 2.17E 01 1.20E C2 1.020E 02 
I.I70r3 02 -3.2271-02 6.1/,-01 -3.633-02 
6.141E-01 1.010E 00 -1.8432-02
4 .5 C 00 2.197E 01 1 .201-1 C2 1.020E 02 
1 . 1370 02 -3.27,1-C2 6.3721[-01 -3.2611E-02 6.16913-01 
1.010E 00 -1.847-02
4.51 Cf CO 2.1 70 C 1.208 E (:2 1.0201 02 1-ICE1 
C2 -2.' 1 '02 6.',')-0l -2.921-0? 6.5661E-01 
1.009E 00 -2.C0OE-02
4.5eCE CC 2.1570E C 1.20PE C2 1.0 20 02 1. 0E 02 -2.5or-02 6.G,2-01 -2.5'.5-02 6.732E-01 1.000E 00 
-2.122E-02
4.5SCE CO 2.15? 01 1.20PE C2 1.020L 02 I.P70 1 02 -2.It!2[-02 1.-Ol 2. lUX-02 
6.816E -01 1.0OnC 00 -2.193E-02
4.6CCE CO 2.157E 01 1.2CPE C2 1.0200 02 1.070 C2 -l01E -0 6.91 -01 -l.1 E-02 6.960E-01 
I.OC7E 00 -2.253E-02
4.tlCE CC 2.17E Cl 1.2 . 2C C2 1.C20E 02 1.870C C2 -1.446C-02 7.041fr-01 -1.440E-02 7.039E-01 
1.006E 00 -2.302E-02
4. 2CE CO 2.157E Cl 1.2C E C2 1.C20E 02 1.070E C? -1.0151-02 7.n51r-01 -1.C7TE-02 
7.0791-01 1.006C 00 -2.340E-02
4.t3CE CO 2.1 lE Cl 1.2CPE C2 1.020 02 1.n700 02 -7.C53E-03 7.C9l-01 -7.063-03 
7.089E-01 1.005t: 00 -2.367E-02
4.6?SE CO 2.157E C1 1.2C 1E C2 1.020E 02 1.P70 C2 -3.3C221-03 7.C71i-01 -3.396E-03 7.069E-01 
1.OC4E 00 -2.382E-02
4.645E CC 2.157E 01 1.2CCE C2 1.C20E 02 1.870E C2 2.111E-04 7.C2CE-01 2.139E-04 7.01.nE-Cl 
1.0C3E 00 -2.387E-02
4.5E CO 2.17E 1.20 C 0E C2 1.C20E 02 1.P70E 02 3.7, E-03 6.410:-01 3.752L-03 6.939-01 
1.003C 00 -2.381E-02
4. tsE CO 2.157E Cl 1.2C00E C2 l.C20E 02 1.870 C2 7.153E-0C 6.P34E-01 7.207E-03 6.032E-01 1.0C2E 
00 -2.365E-02
4.671E CC 2.157E Cl 1.2CE C2 L.C20E C2 1.87CE C2 1.Ct'SE-02 6.70CE-01 1.057E-02 6.698E-01 1.00IE 
00 -2.33SE-02
4.605E CC 2.1570 01 1.2CE C2 1.C2C00 02 1.,70E C2 1.3 -02 6.5,CI=-01 1.304E-02 6.539E-01 
1.OCOE 00 -2.302E-02
4. 6E CC 2.1 7E C1 1.20E C2 1.C20E 02 1.Rf 0E C2-0 1c6-02 e. 35;-01 1.699E-02 6.354E-01 9.9961-01 
-2.255E-02
4.7C;E CO 2.157E 01 1.2CSE C2 1.020E 02 1.R70 C2 1.953E-02 6.146E-01 1.996E-02 6.145E-01 
9.909E-01 -2.20CE-02
4.71SE CO 2.157E Cl 1.2C0E C2 1.C20E C .2 1 00 C 2.272E-C2 5.915E-01 2.276C-02 5.914E-01 9.982E-01 
-2.136E-02
4.72 E CC 2.17E 01 1.2CE C2 -I1.(0[ 02 1.870 02- 2.534E-02 '5.6631-01 2.93L-07 5.662E -Cl 
9.976-01 -2.364E-02
4.731E CO 2.157E 01 1.2CPE C2 1.C20E 02 1.810 C2 2.7771-02 5.392r-01 2.7 81-02 5.391E-01 9.970:-01 
-1.904E-02
4.74SE CC 2.1 7E Cl 1.2CE C2 1.C20E 02 1.P70 C2 3.CCIc-02 5.10 0-01 3.006 -02 5.10 E-01 9.960 E-01 -1.SO; 
-02
4.75"E CO 2.157E Cl 1.2CeE C2 1.CC2 E C2 1.0A70. C2 32  ..C 11-02 4.0 -3[.-02 4. 00cE-0 1 9.959E-01 -1.004E-02
4.76FE CO 2.157E Cl 1.2CE C 2 1.C20E 02 l.r70 02 3.355S-02 4.48 I-01 3.400f-0 4.4'V3-01 9.5-01o -1.705E-02
4.77tE CO 2.157E C1 1.200E 02 1.020E 02 1.870 02 3.56)3-02 4.1'54-01 3.5')0-02 4.1I54-01 9.94R-01 -1.601c-02
4.7P C CO 2.17E Cl 1.2CCE C2 1.020E 02 1.070 02 3.712E-02 3."151-01 3.711I-02 3.1115E-01 9.944E-01 -1.497E-02
4.7 8E CO 2.157E 01 1.2C8E C2 1.02CE 2 l.870E C2 3.042E-02 3.46t10-01' 3.V408-02 3.467C-01 9.9391-01 -1.3 
17 -02
4. CEE CO 2.1,7E 01 1.2CPE C2 1.02CE 02 1.070C 02 3.9%30-02 5.112-01 3.959-02 3.113E-01 9.935E-01 -1.261E-02
4. V1L CO 2.157E Cl 1.270 E C2 1.020E 02 1.1700 C2 4.0440-02 2.75 I-01 4.0';11-02 2.753E-01 9.932 -01 
-1. 141E-02
4.02E0 CO 2.1S7E Cl 1.2CPE C2 1.C2CE 02 1.10oE C2 4.117C-02 2.00C-01 4.127C-02 2.3901-Cl 9.920E-01 
-1.C19E-02
4.e E CO 2.157E Cl 1.2C E C? 1.020E 02 1.310E C2 4.111E-02 2.0,4, -01 4.1708-02 2.025E-01 9.926E-01 
-0.946E-03
4.E4EE CO 2.157E 01 1.2CPE C2 I.C20E 02 1.0 4 - 1.6E-01 4. 2313-02 1.660E-01 9.923L-01 
-7.689E-03
4.E5s E CO 2.15IE 01 1.20P0 C2 1.020E 02 1.0 02 4.223-0]-2 1.295 -01 4.20-02 1.296C-01 9.921L-01 -6.424L-03
4. 6FE CO 2.157E C1 1.2CPE C2 1.C20E 02 1.870E C2 4.221E-C? ;. '5,L-02 4.22PE-02 9.347E-02 9.919E-0 1 
-5.157E-03
4.P eE CO 2.17E 1.2CE  C2 1.C20 02 1.8700 C2 4.2C2E-02 5.73E-02 4.200E-02 5.775E-02 9.91fE-01 
-3.893E-03
4. 7E CO 2.157E CL 1.2CeE C2 I.020E 02 1.53700 C2 4.1 6E-C2 2.2/6E-02 4.1730-02 2.759E-02 9.917i-01 -2.637E-03
4.e'7Z CO 2.157 C01 1. 20IE C2 1.020E 02 1.0700 C2 4.1140-02 -1.201L-02 4. 120-02 -1.18 1-02 9.916E-01 -1.394E-03
4.5C7E CO 2.157E Cl 1.2Cp C2 1.C20E 02 1.-701 C2 4.C5FC-02 -4.4~of-02 4.051C-02 -4.552E-02 9.916C-01 -1.700E-04
4.517 CO 2.1,7e 01 1.2CP C2 1.C20 0 02 1.10f: C2 3.s 0[-0 2 -7.0 1: 'E-0? 3.967E-02 -7.723C-02 9.916E-01 1.031E-03
4.527E CO 2.1c7E Cl 1.200 02 1.C20 02 1. 700 C2 3. E-02 -I.100-01 .067:f-02 -1.099'E-01 9.916e(,-01 2.2051-03
4.531E CO 2.157E C1 1.2CPE C2 1.C200E 02 1.810F C2 3. 4i -02 -1.405c-01 .71540-0 -1.403f.-01 9.917E-01 3.347E-03
4.S47E CO 2.157E CI 1.2C00E C2 1.C2CE 02 1.070 C? 3.21E-C2 - f1. L:-Ol 7.627E-02 -1.6',6',I -01 9.9107 -01 4.452E-03
4.q51E CO 2.151E 01 1.2CPE C2 1.C200 02 1.070 C2 3/.r(0C-0' -1 )16*--01 1.111V:-0? -1.974,C-01 9.9200-01 5.5115E-03
4. 670 CC 2.1 57 Cl 1.2CPI' C2 1.0200 02 1.070E 02 3.31[-02 -2. :'30-0 3.3 (0-02 -2.230E-01 9.922C-01 6.540E-03
4.5771 CO 2.1 7E Cl 1.20'c C2 1.C20 02 1.00 C .0 . -2 . -2.4C-01 3.1 14I,-02 -2.4 6E-01 9.924C-01 7.516E-03
4. 71 CO 2.17E Cl 1170 ' C2 1.0200 C2 1.0 CC C2 2. ';1 il[-C2 -2.7211-01 3.002!E-0 -2.719E-01 9.926 1-01 8.441E-03
4. q5 7E CC 2.157U Cl 1.2CPE C2 1.0201 02 1.f0/ 01 C022.lG:-C -7. ) 11-01 2.0 1Il:-02 -2.935"-01 9.9290-01 9.31 3E-03
5.CCtE CO 2.1S7E C1 1.2CPE 02 1.0200 02 1.070 02 2.62 71:-02 -3.1 1:-01 2.(631E-02 -3.1340 -01 9.932L-01 1.013E-02
5.C160 CO 2.1q70 Cl 1.2CI!E C2 1.0200 02 1.870F C2 2.3O0E-O? -3.16F0-01 2.435E-02 -3.314E-01 9.9350-01 
1.Cqc-02
5.C26E CO 2.157E CI 1.208c C2 1.C200 02 1.070E C2 2.228n-02 -3.419') -01 2.232i!-02 -3.477-01 9.93IE-01 1.159E-02
5.C3t[ CO 2.1 7E C1 1.2C E C2 1.C20E 02 1.8701 C2 2.020E-02 -3.6-3E-01 2.C23F-02 -3.622E-01 9.942E -01 1.223E-02
5.C46E CO 2.17E 01 1.2C0E C2 1.0201 02 1.87010 C2 1.1C0515-02 -.3 .4 ,-01 1.011-02 -3.743E-01 9.9450-01 
1.200E-02
5.C 5E CO 2.157E Cl 1.2C E C2 1.020E 02 1. AOE C2 1.5'21-02 -3 ."2--01 1.5 95-02 -3.0SSE-01 9.949E-01 1.331E-02
5.C66E CO 2.157E Cl 1.2CPC C2 1.C20E 02 1.870[ C2 1.374F-02 -3. "4,-01 1.316E-02 -3.9430-01 9.953(-01 1.175E-02
5.C7tE CO 2.157E C1 1.2C E C2 1.020E 02 1.8101 C2 1.l: r:-02 -,. 1'-01 1.156C-02 -4.012E-01 9.957E-01 
1.413 -02
5.C26E CO 2.157E C1 1.2CPE C2 1.020 02 1. l.n7 02 9.340i-03 -4."(C-01 9.356E-03 -4.063 -01 9.962E-01 1.445E-02-
5.Cqt6 CO 2.157E 01 1.2?C C2 1.C200 02 l.r00E C2 7.14630-0? -4.09t.F-01 7.155E-03 -4.00. 
t-01 9.9660 1.469E-02
5.1C6 CO 2.157E C 1.2CC C2 1.C2 02 1.100 C2 4.,' 1:-0 -4.1 11C 01 4.966L-03 -4.10)-01 9.9100-0C 
1.41 0E-02
5.116E CO 2.1 7E C1 1./CE C2 1.C200 02 1.1101 C2 2.7';6E-0 -4.100-01 2.800)-03 -4.104l0-0O 9.91.L-01 I.499-02
5.125E CO 2.1571 01 1.20RE C2 1.0201 02 1.8701 C2 ;6.6? 31- -4.08 I-01 6.6,,0c-0Ul -4.0r2?-01 9.979:-01 1.504E-02
5.1 3E CO 2. 17E 01 1.2C E C2 1.020E 02 1. 170L C2 -1. 00-03 -. 4 .04 
-0 1 -1.433E-03 -4.04 31-01 9. 94E-O1 1.503E-02
5.14 E CO 2.17E 01 1.2CCE C2 1.CE0 C2 -. I i-C3 -1 3.10[-0 -. 402-03 -3.9117-01 9.90 E-01 1.4,6E-02
"
5.155E CO 2.157C CI 1.2CVF C2 1.020E 02 1.Z8700 c2 -5.4(90-03 - ).')161-01 -5.4710-03 -3.916E-01 9.99 1-01L 1.483E -02
5.165E CO 2.157E 01 1.20P1 C? 1.020 02 1.1(I0[ 02 -7.4001-03 - .)'. -01 -7.4131:-03 -3. 2fE-01 9.9M7L-01 
1.463E-02
5.1 'CC 2.151 Cl 1.2Ci C 2 1.020 02 1 .. nr01: C2 -'.2( 1C-0 -3.726F:-0 -9.210-03 -3.7261E-01 1.0C01 CO 1.430E-02
5.185E CC 2.1S7E 01 1.2CeE C2 1.02C0 02 1.P70C C2 -1. C2 -02 -3.60O'E-Cl -1.1031-02 -3.6C9E-01 
1.OCfE 00. 1.,08E-02
5.15E CO 2.147E 01 1.2CE C2 1.02CE t2 1.870E CG212-C -. 479:-01 -1.260E-02 -3.479E-01 
1.001E .00 1.372E-02
5.205E CO 2.1 7[ Cl 1.2CFE C2 1.20c1 02 1.n70F C2 -l. ;l*-C? -3.317rF-01 -1.423C-02 -3.63F6-01 
1.C001 00 1.332E-02
5.215E Co 2.117 Cl 1.2CPE C2 1.C200 02 I1.70F C2 -1.t U-C2 -3.10e3-01 -1.5"0-02 -3.103E-C01 
1.0C2 00 1.207E-02
5.2250 CO 2.17E C1 1.2CPE C2 1.C2C0 C2 1.A70F C2 -1. C 1-02 -3.019F-01 -1.705C-02 -3.0190E-01 1.u020 00 1.23HE-02
5.2351 CO 2.1 7E C1 I. /O E C2 1.020 : 02 1.0700 C -. 1 2 'I-02 -2.0Sf'h-01 -I. 11 4-02 -2.nS,5E-01 1.002E 00 1. 1n5E-02
5. 244E CO 2.1,7 C1 1.20CP C2 1.0201 02 1.870F C2 -I. 'i0- -2.660-01 -1.931-02 -2.,3E-01 
1.003 00 1.12)-02
5.2',tL CC 2.14Y7 01 1.2CC .C2 1.C 0 0 -2. I-2 -2.413-01 -2.CI0-02 -2.4,74-01 
1.OC3t 00 1.C69E-02
5. 24F CC 2. 1 (E CI 1.2C0 C2 1 C2CE 02 1. 700 C2 -2.1 100-0; -2.2-70-01 -2.11 E-02 -2.2 719E-C 
1.OCt 03 1.30 7-02
5.274E CO 2.1q7E 01 1.20PE C2 1.(2CC 02 1.n70 C2 -2.1 I I-02 -2.07')0-01 -2.1E0[-02 -2.0f10E-0 1.003E 00 
3.429E-03
5.24E CO 2.17 C1 1.2C00( C2 1.C20i 02 1.70 C2 -2 .1 E-C2 - .1 917-01 -2..54-02 -I.76F-O 1.0C4sE 
00 0.763E-03
5.24 4 CC 2.1 7 C 1.2CPI C2 1.C2C. 02 1.7CF C2 -2.3C0-C?2 -1.69)1-01 -2.30,3-02 -1.6 9-01 1.S00L 00 8.C00E-03
5.3C4E CO 2.11E 01 1.2CPE C2 1.C20C 02 1.P70E C2 -2.3101-02 -1.46 1-01 -2.344C-02 -1. 1E-01 
1.00(0E 00 7.349E-03
S.314E CO 2.17E Cl 1.200CP C2 1.020E 02 1. 70 r02 -2.70r1-C2 -l.?511-01 -2.374l-02 -1.251E-01 
1.004 00 6.677E-03
5. 24E CO 2.1'7 C1 1.CrE C2 1.Cz0E C2 1 .tOE C2 -2. '-02, -1.10-01 -2.3105-02 -1..0E-01 
1.0OC4 CO 5.462E-03
S5. ?4E CO 2.1 SE C1 1.2CPE C 2 .1.C CE 0 2 1 070 C2 -2.401-C2 -. 324 1-02 -2.4031-0? -. 332-02 
1.OC4 CO 5.243E-03
5.44E CC 2.157E Cl 1.200E C2 1.C20 02 1..70C C2 -2. . 70l t -6.7')-0? -2.4CCE-02 -6.03E-02 1.00"L 00 4.573E-03
5.3 4 CC 2.17 C01 1.2CPE C2 1.C20E 02 1.P70E C2 -2.3L3L-02 -4.201!:-02 -2.3R7E-02 -1.211E-02 
1.00C5 00 3.836E-03
5.2 4E CC 2. 17E 01 1.20PE C2 1.C20 C 2 1. 70~ C2 -. (0-02 -. 1 1-02 -2. to0F-0? -2.2C 1-C2 1.0C C CO 3.0-4E-03
5.?73L CO 2.157E C 1.2CE C2 1.C2CE 02 1.8 0E C2 -2.3 ?C-02 -2.1319-03 -2.337L-02 -2.28E-03 
1.0';E 00 2.3 9E-03
5. 3E CC 2.17 C01 1.20CP C2 1.020E 02 1.0 0E C2 -2.2010-C2 1.711E-02 -2.2950-02 
1.701[-02 1.OC't- 00 1.695E-03
5.343 CO 2.17E C'- 1.20E C2 1.020E 02 l.70E 02 -2.21C-02 3.'5 8'-02 -2.244-02 3.57E-02 1.005 C00 
1.015E-03
5.14(E CC 2.17E C01 1. 2C0 C2 1.07 C . 0E C2 -2.14c-2 5.302E-02 -2.1 7F-02 
.3!1E-02 1.OC5C O0 3.508E-04
5.41E CC 2.147E C1 1.2CFE C2 1.020E 02 1.0170 C2 -2.l27-02 7.1i00-0? -2.125-02 
7.116E-C2 1.0C5E CO -2.520E-04
5.423E CC 2.14 IL Cl 1.2?E C2 .C0: 02.C  1.070 0C2 -2.C't-02 1.7'510-02 -2.C5'4E-0?2 
.703E-02 1.003 00 -9.214E-04
5.4E 3 CO 2.17E 01 1.2C!0E C2 I.C00 02 l.07OE C2 -1.1- 1.972 -01 
1.03E-01 1.003, 00 -1.525E-03
5.44E CC 2.1 7E Cl 1.2C0E C2 1.02CE 02 1.870E C2 -1.E-C2 1.105-01 -1.007E-02 
1.09E-01 1.00C4 00 -2.104E-03
5.4530 CC 2.147[ Cl 1.2CE C2 1.C2)0 02 1.870 C2 -1.720-02 1.332-01 -1.7)5E-02 1.331[-01 1.0C4E 00 -2.655E-03
5.463E CO 2.17 01 1.20E CZ 1.020E 02 1.870E C2 -1.6 8E-0C? 1.4,-01 -1.791E-02 
1.463E-01 1.004E 00 -3.179E-03
5.473E CO 2.17 01 1.2CPE C2 1.020E 02 l.870E 02 -1.6C0F-2 1.507E-01 -1.63?E-02 1.586E-01 1.OC4E 
00 -3.674E-03
5.4F3E CC 2.157E 01 1.2CPE C2 1.C20E 02 1.070E C2 -. s C-C 3 1.7020-01 -1.497E-02 1.7COE-01 
1.0CCE OC -4.138E-03
5.442E CC 2.17E C1 1.2CPE C2 1.02CE C2 1.8700 C2 -1.3c2-02 1. O E-01 
-1.394E-02 1.05E-01 1.00CCE CO -4.570E-03
5.5C2E CC 2.17E C01 1.210P C2 1.020E 02 1.P70E C2 -1.26E-02 1. OOE-01 -1.267U-02 
.f90E-01 1.00C3E 00 -4.967E-03
5. 5 CO 2.1S7E Cl 1.20 E C2 1.C20E 02 1.070 C2 -1.141-02 1.9U1-01 -1.14E-C2 1.972E-01 1.OC3E 
00 -5.324E-03
5.522E CC 2.17 Cl 1.2CE C2 1.C2CE 02 1.070E C2 -I.C27E-C2 2.C56-01 -1.02E-02 2.055E-01 
1.003C 00 -5.6551-03
5.532E CC. 2.1 S7E C 1.2CE C2 1.C20E 02 1.870E C2 -9.G;0CE-03 2.11E-01 -9.C005-03 
2.117E-01 1.OCE C00 -5.915E-03
5.542E CC 2.1 7E 01 1.2CCE C .C2 2 20 2 1.870E C2 -7.0:E-03 2.169-01 -7.809E-03 
2.168E-01 1.003E 00 -6.199E-03
5.552E CO 2.107E
- Ci 1.2C0E C2 1.C20E 02 1.870E C2 -6.1-03 2.20-01O -6.73C0E-03 2.2C8E-01 1.OC2E 00 
-6.418E-03
5.562 CO 2.1"7E CI 1.2CPE C2 1.C20E 02. 1i.1700 C2 -5.510-C3 .2.23 E-01 -5.592E-03 
2.230E-01 1.OC2E 00 -6.602E-03
5.512E CC 2.147E C1 .1 2C C2 1-.C2CE 021 l.700E C2 -4.353-03 2.259E-01 -4.3900-03 
2.275E-01 1.0C2E 00 -6.752E-03
5.5C2E CC 2.197E Cl1 .20E C2 12 .0200 1.870E C2 -3.1(90-03 2.271E-01 -3.173E-03 2.270E-01 
1.002E 00 -6.866E-03
5. '21 CO 2.147E 01 1.2C0 C2 1.CZ02 02 1.700E C2 -l.lE9-03 2.2735-01 -1.92E-C03 
2.272E-01 1.CC0 100 -6.42E-03
5.6C2E CO 2.157E C1 1.2CF C2 1.C20CE 02 1.070E C2 -6.51-0C 2.265E-01 -6.567E-04 
2.26,E-01 I.OCIE 00 -6.91E-03
5 .6110E CO 2.1 7E C1 1.2 C2 .22 1 0 002 1.170 C2 6-.C -C4 2.24 7 -01 
6.4E-0 2.26-L0 1.0 01 00 -6.98l1-03
5.621E CO 2.1c7E 01 1.2C0 C2 1.C00E 02 1.070E C2 1.8(-03 2.2191-01 1.6 5E-03 
2.218E-01 1.OCIE 00 -6.944E-03
5.,;1E CO 2.147E C1 1.2C00 C2 .C200E C2 1.070 C2 3.1CO-03 2.I1lE-C1 3.107E-03 
2.1OE-C1 1.CO0 CC -6.27CE-03
5.41E CC 2.17 C 1.2CE C2 1.C2C0 C2 .1.870E C2 4.E-03 2.134E-01 
4.327E-03 2.133E-Cl 1.OCE 00 -6.759E-03
5.6 51E CC 2.17E C1 1.2 C2 1.023E 02 1.P73 C2 5.4(6E-03 2.017E-0 5.475E-03 
2.0,76E-C1 9.990-01 -6.612E-03
5.t1 C 2.17E 01 1.2CP C2 1.02CE 02 1.8700 C2 6.51 5-0 2.010E-01 
6.525E-03 2.010E-01 9.9;61-01 -6.432E-03
5.671- CO 2.17E C1 1.2CE C2 1.020E 02 1.870E C2 7.471E-03 1.c356-01 
7.483E-03 1.935E-01 9.94 E-01 -6.222E-03
5.1E CC 2.157E Cl 1.2CCE C2 I.C20E 02 1.70E C2 8.3410-03 1.052-701 8.354E-03 
.1,052E-01 9.932E-01 -c.984E-03
5.1E CC 2.1 7E C 1.208E C2 1.020E 02 1.070E C2 9.1293-03 1.763E-01 9.143E-03 
1.763E-01 9.990E-01 -5.722E-03 -
5.7CIE CO 2.17E 01 1.2C0 C2 1.020E 02 1.970E C2 9.83 E-03 1.66SE-01 
9.052E-03 1.668E-01 9.909C-01 -5.437E-03
5.711E CO 2.1 7E Cl 1.2CeE c2 I.C2CE 02 1.070 C2 1.C47E-C2 1.40E-01 1.049E-02 
1.568E-01 9.9870-01 -5.133E-03
5.721E CO 2.147E C1 1.2CP
r C2 1.C2C0 02 1.8700 C2 1.IC3E-02 1.464-01 1.105E-02 1. 64E-01 9.9e5E-01 
-4.810E-03
5.13:E C 2.1470 C1 1.2CE C2 1.C20 0 l.70E C2 1.152E-02 1.356E-01 1.153E-02 1.356E-01 
9.94E-01 -4.471E-03 -
5.4CE C0 2.1c1 01 1.20;E 02 I.C20E 02 l.70E 02 . -2 1.2,5L:-01 1.1951-02 
1.245E-01 9.983E-01 -4.119E-03 o
5.75CE CC 2.147 C( - 1.2CPE C2 1.02CE 02 1.1 fE 0 2 1.2-C-C2 1.132E-01 1.230CE-02 
1.132E-01 9.91E-01 -3.7560-03
5.7t0E CO 2.1470 0l 1. 20fE C2 1.02Cl: 02 1.010E C2 1.2 It 11-02 1.017f:-01 
1.2591-02 1.017E-01 9.9POE-01 -3.383E-03
5.77CE CO 2.1S70 C 1.2C C2 1.C20E 02 1.07E0 C 2 1.27(-C2 .01 F-02 1.2 lE-02 
9.C130-02 9.97')E-01 -3.C02-03
5.70C CO0 2.l, E 01 1.;CE C2 1.02(0
r 02 1..'701 C2 1 7.." 0-02. 1.297-02 7.n'90-02 9.919C-01 -2.616E-03
5.7,CE CO 2.1ISE Cl 1.2C8E C2 1.020E 02 1.87CE 02 1.3C4L-02 6.6tE-02 1.306E-02 6.685E-02 
9.97nE-01 -2.226E-03
5.eCCE CO 2.1 7E 01 1.2CRE C2 1.C20E 02 1.070E C2 1.3C8E-02 5.525E-02 1.310E-02 5.526E-02 
9.977E-01 -1.834E-03
5.eiCE CO 2.1S7E Cl 1.2COE C2 1.C2CC 02 1.070 C2 1.?C5E-02 4.375E-02 1.307E-02 4.37"E-C2 9.977C-01 
-1.442E-03
5.E2,CE CO 2.17E C1 1.2CCE C2 1.C20E 02 1.0700 G2 1.2 7E-02 3.241,E -02 1.30CE-02 3.23E-02 9.976E-01 
-1.052E-03
5.P3CE CC 2.17E C1 1. CPE C2 1.020E 02 1.070E C2 1 .2 C-02 2.1 ' -02 1.I 86-02 2.12!0-02 9.976-01 -6.643E-04
5.E4CE CO 2.1'7E Cl 1.2CPE C2 1.0201 02 1.070C C2 1.26F.-2 022 1.260 -02 1.031f-02 9.976E-01 
-2.e17E-04
5. 5CE CO 2.1S7E C1 1.2CPE C2 1.02CC C2 1. 700 C2 1.2 .2-02 -3.C'?2 -04 1. 2441-02 -2.701E-04 9. 
976L-01 .').65-05
5.ESSE CC 2.1q7E Cl 1.2CRE C2 1.C20E 02 1.070[ C2 1.2140-02 -1.l ,30-02 1.21f( -02 -1.06,3E-02 
9.971,[-01 4.632E-04
5.PLSE CO 2.1q7E 01 1.2C PE CZ 1.02cE 02 I.2. 1 0? 1.IEIl1-U? -2.O E.- 02 1.l1P3('-02 -2.0571-02 9.9761.-01 0.225E-04
5.E7SE CO 2.17E Cl I .ZCC: CZ 1.C20E 02 1.11CE C2 1.14, -C: - I. -0? 1.146E-02 -3.017 -C2 0.916E-0 1.171C-03
5. SE CC 2.107E CL 1.2C1 C2 1.CCE C 2 1.f70 C? 1.1C3!-0/ -1." 1.'-02 1.1904-02 -3.9351 -02 9.97(t-Cl I.SCIE-03
5.E,E CO 2.1S7E Cl 1.220C C2 1.C2)E 02 1.V70F C2 1.CCII'-02 -4."130-02 1.0590-0? -4.S 8E-02 9.9771-01 I1. 833-03
5 .CqE CO 2.197E CL 1./CCE C2 1.C2CE 02 1.1370E C2 1.CC?9-C2 -5.'tC-02 1.0 11E-02 -5.635E-02 9.970-1 
01 2.14 3E-03
5. 1;E CC 2.197E C1 1.2CrF C2 1.020E C02 1.A70f C2 ; .574 - C --6.' 17f-02 9 .5 9r-03 -6.4130-C2 9. 97RL-C1 2.43;1E-03
5.SiSE CC 2.157E Cl 1.2CE C2 1.C2C0 02 1.f700 C2 9. 2tr-03 -1. 44,-02 9.042E-C3 -7.139E-C2 9.97)E-01 2.71 E-03
5. 30E- CO 2.17E C1 1.2C0C C2 1.C?0E 02 1 .70E C2 811 3-C3 -7.17F-02 0.467E-03 -7.8121-02 9.91H00-01 2.979E-03
5.4 SE CO 2.17E Cl 1.20PE C2 1.C2CE 02 1.R70 C2 7.P 6L-0 -. , 151-02 7.869fE-03 -8.431~-02 9.981C-01 
3.224E-03
5. 5SE CC 2.107. Cl 1.2C P C2 1.C2CE C2 1.P700 C2 7 .2 E-03 -0 .9'7-02 7.25CE-03 -P.993E-C2 9.0 C-01 
3.451 E-03
5.LSE CO 2.1S7E C1 .1.2C'E C2 1.C20E 0C2 1.70E C? 6.6C2E-03 -9.5031:-02 6.613E-03 -9.1908-02 9.9131-01 3.658E-03
5. 7 E CO 2.107E 01 1.2CEE C2 1.C2CE 02 1.870E C2 5.951E-03 -;.')OF-02 5.961E-03 -9.946'-02 9.9 84-01 3. 47E-03
5.SEA E CO 2.197E 01 1.ZC E C2 1.02CE 02 1.P70E C2 5.2ECE-C3 -1.C34 -01 5.297E-03 -1.033E-Cl 9.9J5E-01 4.015E-03
5.0,9E CO 2.107E C1I-1.2CeE C2-- 1.C20 02" 1.870E C2 4.616E-03 -1.067E-01 4.624[-03 -1.066E-Cl 9.9086E-01 4.164E-03
6.CCEE CO 2.17E Cl 1.2CE2 C2 1.C20CE 02 1.87GE C2 3.9 9E-03 -1.094E-01 3.945E-03 -1.094E-01 9.987E-01 4.292E-03
6.rIEE CC 2.17E C1 1.2CE C02 1.02CE 02 1.870E C2 3.259E-C3 -1.115E-01 3.264L-03 -1.115E-O1 9.989E-01 
4.400E-03
6.C2EE CO 2.1S7E 01 1.2C E C2 1.C22E 22 1.T7CE C2 2.578E-C3 -1.131E-01 2.5825-03 -1.130E-01 
9.990E-O1 4.487-03
6. C3E CO 2.1,7E Cl 1.2CP E C2 1.CZ2E C2 1.870E C2 1.SCCE-C3 -1.14CE-01 1.903E-03 -1.140E-01 9.991E-01 4.554E-03
6. 4EE CO 2.17E C01 1.2CFE C2 1.C2CE 02 1.870E C2 1.229E-C3 -1.14,E-01 1.231E-03 -1.144E-01 
.9,3E-01 4.601E-03
6 .C5E CO 2.17 E C01 1.2C2E C2 1.C20E 02 1.P70E C2 5.637E-04 -1.143E-01 5.646E-04 -1.142E-01 9.994E-01 4.62PE-03
C.C6te CO 2.1S7E C1 1.2C0E C2 1.C2CE 02 1.070E 02 -9.103E-C5 -1.136E-01 -9.127E-05 -1.135E-01 S.995E-C1 4.635E-03
6.C72z CC 2.107E Cl 1.2CCE C2 1.C20E C2 1.87C0 C2 -7.3430-0' -1.123E-01 -7.356E-04 -1.123E-01 
9.997E-01 4.623E-03
e.CEE CC 2.1S7E C1 1.2CE C2 1.C20E C2 1. 70E C2 -1.3 2-C3 -1.106E-01 -1.365E-03 -1.106E-01 9.990E-01 4.501E-03
6.C7E CO 2.107E Cl 1 .ZC? C2 1.0200 02 1.070E 02 -1.973-C3 -1.04E-O01 -1.970E--3 -1.084E-01 
1.00CE 00 4.541E-03
6.1C7E CQ 2.157E Cl 1.C PC C2 1.C20E 02 1. 070F C2 -2.54ItF-0C3 -- 1.'6 E-O1 -2.558E-03 -1.056F-01 1.CC E 00 4.4 73-03
6.117E CC 2.1L7E Cl 1.2CE C2 1.C2CE 02 1.97CE C2 -3.0.30-C3 -1.04E-01 -3.C070-03 -1.024E-01 1.OCCE 
00 4.389E-03
6.127E CC 2.157E Cl 1.2C C2 1.C20E 02 1.70[: 02 -3.564-,r- - '.: 070 E-02 -3.56P-C3 -9.017E-C2 1.0cCO 00 4.2z8 E-03
6.137E CO 2.197E Cl 1.2CPE C2 1.C20E 02 1.970E C2 -4.CC2[-03 -. 475-02 -4.007E-03 -9.474E-02 1.000C 00 4.174E-03
6.147E CO 2.107E Cl 1.2CPE C2 1.0/0 02 1.870E C2 -4.40C4-03 -9.,CE-02 -4.40E,-03 -9.039E-02 1.0COE 
O0 I4.C,0E-03
6.157k CO 2.107E C1 1.2CE C2 C 0 1.2 02 1.A70C C2 -4.773-03 -0.57E-02 -4.770-03 -0.575E-C2 
1.0010 00 3.910E-03
6.167E CC 2.157E C 1.20PE C2 1.C2' 02 1.870 C2 -5.113E-03 -. 06(,C-02 -5.120E-03 -0.0 6E-02 1.001 00 3.762E-03
6.177E CO 2.157E 01 1. 2C C2 1.C20E 02 1.070E C2 -5.42 -03 -7.;75 -02 -5.434E-03 -7.575E-02 1.001O 
03 3.e04E-03
6 .107 C0 2.1S7E C1 1.2C E C2 1.C20E 02 1.87CE C2 -5.723F-C3 -7.C44F.-02 -5.731E-03 -7.046,E-02 1.0CIE 
00 3.436E-03
6. 17E CC 2.157E Cl 1.2CPE C2 1.C0GC 02 1.870E C2 -5.998E-C3 -6.,490-02 -6.006E-03 -6.499E-C02 1.001E 
00 3.261-03
6.2C7E CC 2.17E C01 1.2C0E C2 1.0200 02 1.870E C2 -6.242E-03 -5.034E-02 -6.250E-03 -5.936E-02 
1.001E 00 3.077E-03
6.21t C0 2.1 7E C1 1.ZCE C2 1.020E 02 1. 70E C2 -6.354 -0 -5.3,4E-02 -6.402E-03 -5.351E-C2 1.001C- 
00 2 .27E-03
6.226E CC 2.1,7E Cl 1.2C E C2 1.C20E 02 1.,70F C2 -6.463 -0 -4.149E-02 -6.470E-03 -4.75?2-02 
1.OCIE CO 2.694E-03
6 . 6E C0 2.1S7E C1 "1.2CPE C2 1.C20C 02 1.870E C2 -6.4650-03 -4.146E-02 -6.471E-03 -4.14')-02 1.C001E 00 2.500E-03
6. 2tE CO 2.1S7E CI 1.2CE C2 1.020 07 1 ?70E 2 -6.11-0' -.4 11. 4-02 -6. 41-03 -3.549E-02 1.0010 00 2. 307E-03
6.256E CO 2.107E Cl I.2CFE C2 1.C20E 02 1 .C07 02 -6.3151-03 -2.956 -02 -6.322E-03 -2.959E-02 
1.OC01 CO 2.116E-03
6.26tE CO 2.157E Cl 1.2CeE C2 1.C20E 02 1.870E C? -6.1 -0? -2.37E-02 -6.192E-03 -2.302E-02 
1.OGIE 00 1.928-03
6.276E CC 2.17E C 1.2CeE C2 1.C2CE 02 1.P7CC C2 -6.0310-03 -I.PI'E-02 -6.037E-03 
-1.823E-02 1.001E 00 1.745E-03
6.2eLE CO 2.107E C 1.2CCE C2 1.020CC 02 1.070E C -5. 71-03 -1.270-02 -5.863E-03 -1.2083-02 1.0011 00 1.566E-03
S.2 s6 CO 2.1 7E 01 1 .2CP C2 1.0200 02 1.70E C2 -. 6700-0 --7.( t-3. 5.6761-03 -7.657E-03 1.0CIE CO 1.393E-03
6.3C6E CC 2.197E Cl 1.2CPE C2 1.0720 02 1.10[ C2 -5.475E-C 3 -2.65 (C-03 -5.,40CF-03 -2.7111-C3 1.001L 00 1.226E-03
6.31e CC 2.107E Cl 1.2C C2 1.C2CE 02 1.070F C2 -,.274C-C0 2.CI51-03 -5.20C0 -03 
..995E-03 1 001 00 1.065E-03
6. 2tE CC 2.157E Cl 1 .2CE: C2 1.C20E 02 1.070E 02 -5.0731-C3 6. 7TE-3 -5.0731-03 6.4 58U-03 
1.001L 00 9.096E-04
6.3 cE CO 2.107E 01 1.2CPE C2 1.020E 02 1.0710E C2 -4.P012-03 1.7t4E-0 2 -4.077E-03 1.061E-02 
1.OCtE 00 7.6C4E-04 "
6.345E CC 2.1,7E C1 1.2CE C2 I.C21E 02 1. 700 C2 -4.674-C3 1. '2E-02 -4.6(79C-3 1.465E-02 1.OC10 00 6.172E-04 
0
6.355E CC 2.1I7E Cl 1.2C E C2 1.C20E 02 1.070C C2 -4.4CCr-0C l.046-02 -4.4nSE-03 1.040E-02 
1.001E 00 4.799E-04
6.365E CC 2.1S7E Cl 1.2CP C2 1.C20C 02 1.070E C2 -4.20S?-03 2.197C-02 -4.291-03 2.19LE-02 
1.001E CO 3.483E-04
6.375E CO 2.17E C01 1.2C C2 1.C2CE 02 1.070E 02 -4.111-03 2.~E;[-02 -4.116E-03 2.519E-02 1.001E 00 
2.222E-04
C.3 2 O .107E C1 .2 CE C 2 1.020E 02 1.070E C2 -3.97-C03 2." 33-02 -3.942E-03 2.n27E-02 1.0Cl 1 
00 1.C15E-04
6.295E CO 2.197E 01 I.2CPE C2 I.C?2E 02 I.P700 C2 -3.7111-C3 3.'7?F-0 2 -3.7760-C3 
3.113E-02 1.001E 00 -1.413E-05
6. 4SE CO 2.197E Cl 1.2CPE C2 L.C20E 02 1.n70EF C2 -3. i'-0: 3.'107-07 
-3.617-03 3.3,0E-02 .000CIE 00 -1.249E-04
6.41 CO 2.t: tE ClI .2CL C l.COL (2 L .t 10 C.? -1. t.,i. 1 . J 3 -0 -3 ., 
) -t) 3.629E-02 1.001E d0 -Z. 10E
- 04
6.425E CO 2.197 Cl 1.2C E C2 1.C20E C2 1.P70F C2 -3.24.0-C3 3.t 7E-02 -3.2'iCE-03 
3.071E-C2 I.OCIE 00 -3.318E-04
6.435E CO 2. 1 7 C 1.2C E C2 I.CCE C2 1. 70E C2 -2.9L .7-03 14 7E-02 -2.9701-03 
4. 1COE-C2 1. OC IE 00 -4.252E-04
6. '.E CO 2.17E C  . C2 .C 2CE 02 1.0700 C2 -2.626:-C 6 r 4.1*.-02 -2.63v E-03 4.3C9E-02 
1.OC i E 00' -5.094-04
6.E.5 E CO 2.1S7E OL 1. 2C E C 2 1.0200 0 12 .- "-700 -2.(17- 3 IZ-02 -2.8671E-0 4.495E-02 1.0 
Cl 00 -5.30E-04
6.44E CO 2.19S7 Cl 1.2CPt C2 .G2C2 1. 0 1.07 0E 02 -1.6 t' -CE 4.. '5 F-02 -1.866E-03 4.651E-02 
1.OCO 00 -6.451E-04
e.474E CC 2.197E C1 1. 2C C 2 1.02CC 02 1.n070 C2 -1.4 -03 4. - 3E-02 -1.445C -03 4.775E-02 
1.000E 00 -6.940.E-04
--- .4e4E CO 2.197 Cl 1.20CE C2- 1.020 02 .1.V7C0E C2 -1.CC 
)-03 2 730-02 -1.COoE-03 4.,66E-02 I.OCO 00 -7.317E-04
6.44, E CO 2.1S7E 01 1. ?Cr C2 1.0201. (02 1.[70E C2 -5.6U II:-4 4.02-02 -5.'E)C-04 4.921E-02 1.C000 
00 -7.5,4E-04
6.5CE CO 2.1571 CI 1.2CnE C2 I.C2CE 02 
1.170F C2 -1.2C -C/ 4.947-02 -. 932E-04 4.90E-02 
1.CCC 00 -7.657E-04
6.514E CC 2.197I Cl 1.2CE C2 1.C2CE 02 
1.870L C2 3.2 P -c 4 .P9')E-02 3.267E-04 4.923E-02 
1.OC-E 00 -7.627CE-04
6. , E CO 2.19 7E C1 .2CE C2 .E.070 
C2 I1 C - 4. 770E-02 1.0460-03 4.764-02 9. 
90E-C0 -7.204E-04
6.5/ E CO 2.197E CL 1.2C0E 02 1.C20E C2 1.870E 
C2 1.C32 2-C 4.63tE-C2 1.322-03 4.7632-02 
9.99')E-01 -6. 4E-C04
6.554E CO 2.1 S7 C1 1.20CE C2 1.C20 02 1.870C 
C2 1. 5 0- 3 4.4RE-02 1.552-03 .i-',SE-02 9.999-01 -6.417E-04
6 .54E CO 2.197E C1 1.20CE C2 1.C20C 0 1. E 2 0 
1. -03 4.302E-02 1.7432-03 4.217E-02 9.999E-01 
-6.922E-04
6. 54E CO 2.197E C01 1.2CE C2 1.C20E 02 1.P70 E 
C2 1.57-03 4.106F,-02 1.191-03 4.10E-02 9.999E-01 
-5.375E-C4
6.514E CC 2.1S7E Cl 1.2CeE C2 1.C20E 02 1.870E C2  2.C19-0 
3.097E-02 2.C,-03 3.93E-02 9.99RE-01 -4.787E-04
6." c3E C 2.197E C01 1.2CE C2 1.C02E 02 1.870E C2 2.113E-03 
3.67eE-02 2.114E-03 3.674E-02 9.99SE-01 -4.167E
- 04
6.63 E CO 2.17E C1 1.2C0E C2 1.C20E 02 1.870E 
C 2 .1 4-03 3.452E-02 2.185E-03 3.449E-02 
9.99fE-01 -3.5210-04
6.613E CO 2.1S7E 01 1.2CEE C2 1.2 02CE 02 1.870E 
C2 2.2E-0 3.222E-02 2.232E-03 3.21BE-02 
9.998E-Cl -2.859E-04
6.23E CC 2.97E 0Cl 1.2E C2 1.02CE 02 1.870E 
C2 2.2S0-C3 2.987E-02 2.259E-03 2.9L5E-02 
9.993E-Cl -2.185E-04
6.633E CC 2.197E Cl 1.2CeE C2 1.C2CE 02 1.870E 
C2 2.2 8E-03 2.755E-02 2.269E-03 2.752E-02 
9.998E-01 -1.506E
- 04
6.613E CC 2.1S7E Cl 1.2CE C2 1.C2CE 02 1.870E 
C2 2.26 E-03 2.522E-02 '2.262E-03 2.520E-02 
9.998E-01 -3.260E-05
6.65t3E CO 2.197E C1 1.2CEE C2 1.C20E 02 
1.870E C2 2.2-0E-03 2.293E-02 2.241E-03 
2.290E-02 9.99SE-01 -1.150E-04
6.662E CC 2.S97E C1 1.2CE C2 1.C20E 02 1.870E 
C2 2.2C-E-03 2.267E-02 2.206E-03 2.065E-02 
9.998E-01 5.161E
- 05
6. 7 E CO 2.157E C1 1.2CCE C2 1.C2CE 
C2 1.£70E C2 2.1 0E-03 1.046E-02 2.156E-03 
1.045E-02 9.998E-01 1.170E-04
6. 5 E CC 2.1S7E C1 1.2CE C2 1.C20E 
02 1.070E C2 2.S3-03 1.632E-02 2.100E-03 
1.631E-02 9.99 E-01 1.8C9E-04
6. 3E CO 2.17E C 1.2CPE C2 .C020E C 
2 1.870E C .22C1-03 1.425E-02 2.033E-03 
1.042E-02 9.99E-01 2.42E-C4
6.772E CO 2.197E C1 1.2CeE C 1.C2C 
E 02 .n7Cr. C2 1.10-0
- 3 1.226E-02 1.156E-03 1.225E-C2 9.9q9E-01 
3.027E-04
6.7112E C0 2.17E C1 1.2CE C2 1.C20E 
02 1.870E C2 1.C 1.-03 1.035E-02 
1.10E-03 1.03E4-02 9.99E-01 3.600E-04
6.722 E CO 2.1970E 01 , 1.20eF C2 1.C20E 02 
1.270E C2 1.7 71';E-03 .541E-03 1.701E-03 
0.53E-03 9.99E-C1 4.140E-04
6.7 2E CC 2.147E C1 1.2CE C2 1.C20E 
02 1.870Er C2 6..2- ., E-03 1.62E-C3 
6.817E-03 9.99E-01 4.667E-04
6.712E CO. 2.1S7E Cl 1.2CE C 2 1.0 2 
1.C70CE C22 1C.57E- 03 5.720E-03 1.27-03 5.2020-03 
9.990E-01 5.156E-04
6.752E 00 2.170- 01 1.20C C02 I.C20E 02 I.70O 
C2 1./67F-03 3. 692-03 1.46,-03 3.603E-03 
9.998E-01 5.612E-04
6.7t2E CO 2.197E C1 1.2Ce C2 1.C2E 02 
1.870E C2 1.355 -0C 2.300E-03 1.357E-03 
2.296E-03 9.000q-01 6.036E-04
6 .712E CO 2.17E C1 1.2CE C22 1.C200E 
1.70E C2 1. 23E-O3 .1.0CCE-0 1.241E-03 
1.0C6-03 9.99E-01 6.4250E-04
6.722E CO 2.197E C01-1.208E C2 '1.C2CE 
02 1.870E C2 1.179-03 -1.71E-04 I.1E-03 
-1.741E-04 9.9.9E-01 6.779E-04
6.720E C 2.1SEC 11 1.2CE C2 1.00E 
021.0700E C2 .9 3-04 -1.237E-03 98965E-04 
-1.240E-03 9.999E-01I 7.096E 04
6.EC2E CO 2.197E Cl 1.202E C2 1.C020CE 
02 1.70E C2 .710E-0 -2.187E-03 
1.720E-04 -2.1C9E-03 9.990 E-0 7.376E-04
6.E 2ECO 2.17E Cl 1.20E C21.0C200E 021.e70E 
C2 7.46CE-04 -3.0200-03 7.470-C4 -3.022E-C3 
9.991-01 7.6190-04
6.E21E CO 2.197E 01 1.2C2E C2 1.C20E 02 
1.8700E C2 6.223F-04 -3.7360-03 6.247E-04 
-3.738E-C3 9.999E-01 7.024E-04
6.031E CC 2.17E C1 1.ZCP. C21.0G20E 02 
.e700E C25 .C27E-0 -4.3390-03 5.033E-04 -4.341E-03 
1.000E 00 7.993E-04
6 .E4 10 ECO 2.17E 01-1.20E C2-1.02CE 021.270 
C2 3.000-04 -4.836E-03 3.804E-04 -4.0390-03 
1.-COE 00 0.126E-04
6.P5E CC 2.17E C01 1.2C0E C2 1.020E 
C2 1.8700E C2 2.C0- 0 -. 2200E-03 
2.1E-0C4 -5.222E-03 1.0COE 00 8.2220E
- 04
-- 
6.61E CC 2.17E C1 1.2CSE C2 1.02CE 
02 1.70CE C2 1.611E- -5.74E-03 1.614E-04 
-5.475E-03 1.000E 00 .225
7 E- 04
6.C710E CO 2.IS7E 01 1.20eE C2 1.20E 
02 1.8701 02 7.3-OE-05 -5.610E-03 
7.)56E-05 -5.619E-03 .OCOE 00 8.320E
- 04
6.281E CO 2.1G7E C1 1.2CeE C2 1.C20E 02 
1.870E C2 1.20E-C0 -5.672E-03 1.304E-05 
-5.674E-03 1.00CE CO 8.334E-C4
6.910E C 2.17E Ci 1.2C0E C2 I.C20E 
C2 1.870E C2 -4.064E-C5 -5.655E-03 -4.,49E-C5 
-5.656E-03 1.09E 00 .329E-04
6.921E CC 2.1S7E C 1.2CE C 2 1.C2CE 
02 1.870E C2 6.310E-05 -5.97E-03 -8.301E-05 
-5.51E-03 1.00E CO 8.31CE-04
6.q1E C0 2.1G7E C 1.20E C2 1.C2E 
02 1.870E C02 -1.13E-04 -5.457E-03 -1.162E-34 
-5.4601E-03 1.000E 000 8.28E-04
6..21E CO 2.1S7E 1 1.20E C2 1.020E02 
1.70-E C2 -. 416CE-04 -5.301E-03 -1.417E-04 
-5.3C3E-03 1.COE CO 8.241E-04
6.S31E CC 2.197E C1 1.2CE C2 1.C2CE C2 
1.270E C2 -1.(C8E-04 -5.117E-C3 -1.605E-04 -5.120E-03 
I.OCOE 00 8.196E-04
6.q41E CO 2.17E Cl 1.2CPE C2 1.02C0E 02 1.70E 
C2 -1.7?2E-04 -4.914E-03 -1.73E-04 -4.918E-03 1.00CCE 
00 8.145E-04
6.5iE CO 2.17E C1 1.2C0E C2 1.02E 
02 1.870 ,02 -51. P -0 -4.69.--03- 
-1.20-04 -4.702E-03 1.OCOE 00 8.092E-04
6.960E CC 2.17E CIl .2CE C2- 1.C2C- C2 
1.870E C2 -1.077CE-C -4.474E-03 -1.790E-04 -4.477E-03 
1.OCOE 00 0.036E-04-
6.7E CO 2.1 7E C1 1.20CeE C2 1.C020 C2 
1.2 7 C2 -1. 1'E-C4 -5.245E-03 -1.900
E
-04 -5.24E-03 1.OCOE 00 7.979E-04
.1 C E C 02.I7E CI 1.20PE C2 1.C20E 02 
1.70E C2 -1.7 E-04 -.-015E-03 -1.3 
E 0 -4.019E-03 1.OCCE O0 7.922E
-04
..S q0 CC 2.17E C1 1.2C0E C2 1.020E 
C21. 7C C2 -129-C4 -3.787C-03 -1.872-C4 
-3.791E-C3 I.OCOE 00 7.C66E-04
7.CCE CO 2.175 C[ 1.2CP. E C2 I.G2E 02 l.IOE C2 -.. E OF
- O ' 
-:.S,-03 -1.833r
- O 4 -3.567E-03 1.000C 00 7.13CE-04
7.CCCE CO 2.17E CI 1.2CPE C2 1.C20E 02 1.070C C2 -. 7120
-  
- . -03 -1. -04 -3.39E-03 1.000C 00 7.756E-04
7.CCE CO 2.IS7E Cl 1.2CEC C2 1.C020L 02 1.170 C2 -1.7170-C, 
-3.134E-03 -1.721E-0/ -3.137E-03 1.0CCE 00 7.7C3E-04
7.C2C C CO 2.197E C1 1.2C E C 1.2 2E C2 1.n10E C2 -1.717CV-
c  
-7', 3CL-03 -1. 6
5 E
-04 -2.9331-03 1.OCOE 00 7.653E-04
7.CC CO 2.197E CL I.2CE C2 1.C2 C C2 0.70 C2 -1.5' 
-C0 -0 3LE-03 -1.582E-04 -2.738E-03 1.OCOE 00 7.604E-04
7.CC2E CO 2.1S7E Cl 1.2Ce C2 1.CI20 02 I.70E C2 
-I.5, 0C- -2.'i't4-03 -1.501E-04 -2.'51[-03 1.OCC 00 7.5PE-04
7.CCE CC 2.197E CI .2CE C2 1.C20C 02 1.170E 02 
-i.'C7-C, -2.371.-03 -1.43CE-C
t 
-2.3714-C3 I.CCCE 00 7.514E-04
7.C CE CO 2.197[ Cl 1.2CPE C2 1.C20 C 1 .7C C? 
-01. :0 T1 -04 -2.20l-03 -1.353
E
-04 -2.720E-03 1.OCOE 00 7.47?E-04
7.C;E CC 2. 17E C 1.2C C?. 1.02CrC0 1 
? . f-  -24 :-03 -1.2171-0" -2.047E-03 1.C00 
00 7.432E-04
7.Ct'E CC 2.157E C 1.2Ct C?2 .C21E 02 1."7C0 
C? -1.1' -' O -1.1'94L.-03 -1.2027-04 -1.n9) T-03 1.000E 00 
7.3 95-04
7.Cq E CO 2.197E C 1. CPr C2 1.02CE 02 1.70CF 
C2 -1.l125:-C4 -1.75
t
':-03 -1.1211-O0 -1.756E-C3 1.OCO CO 7.36CE
- C4
7.1C9E CC 2.197E Cl 1.2CPE C2 1.02CE 0? 1.0700 2 -1.0 ,
r
-04 -1.622-03 -1.057L-04 -1.624E-03 1.CCOE 00 7.327E-04
7.119E CC 2.172 CL 1.2CE C2 1.C2E 02 1.870 
C2 -9. 57E-05 -1..')0F-03 -9.0072-C5 -1.'CIE-03 1.C000: 00 
7.2'97E-04
7.12'9 CO 2.197E Cl 1..2CE C2 I.C20C 02 
1.A70C C2 -9.2Cl0-C5 -1. 3E-03 -9.229E-05 
-1.3P5-03 1.000E 00 7.26~
E - 04
7.1 E C3 2.1q7E C1 1 .2r E C2 1.C20E C2 1. 70E 
C2 -0.57 E-CS -1.2?75-03 -8.602E-CS -1.277E-C3 1.CCOE 
00 7.241E-04
7.14E CC 2.1.7E CL 1.2CPE C? 1.C2CE 02 1.C7 C2 -7.79)-C5 -1.175E-03 -8.001
E
-C 5 -1.177E-03 1.000E 0) T.216E-04
7. 15E CO 2.1 7E Cl 1.2CPE C2 1.CF2C . 2 
I.07C F C2 -7.4
,1 E -0 - l.rP2C-03 -7.430, -05 -1.084E-03 1.CCO 
00 7.17') E-04
7.1 ,E CO 2.197E Cl 1.2C0E C2 I.C2C C2 I.POE 
C2 -6.eCE-05 -. ')5E
- 0 4 
-6.90E-05 -9.972C-04 1.0COE 00 7.172E-04
7.179E CO 2.197E CL 1.2CUE C2 1.CCE C2 
1.870f C2 -6.3/7E-C5 -;.154E-04 -6.399E-C5 -9.1~CE
- C4 I.OCCE OC 7.152E-04
7.1EE CC 2.197 C1 1.2CE C 2 1.C20E 02 1.70E C2 -5.9C4E-C5 
-2.411E-04 -5.924E-05 -8.424
E
-04 1.CCOE 00 7.133E-04
7.1 E CO 2.197E CL 1.2C0E C2 1.C2CE 02 
1.2702 C2 -5.E
- 05 -7.723E-04 -5.480E-05 -7.735E-04 1.OCOE 
00 7.116E-04
7.2C-E CO 2.107E Cl 1.20CE C2 1.C20E 02 1.P70E 
C2 -5.C46
- 0 5C -7.C87E-04 -5.063E-05 -7.09RE-C4 1.OCCE 00 7.1CCE-04
7.21EE CO 2.197E01 C 1.?C2 C2 1.C20E 02 




-CS -6.510E-C4 1.00CC 00 7.095-04
7.221E CC 2.17 C1 1.2C0E C2 1.C2CE 02 1 
.'7E C2 -4.2 (-CF - 5'9E-04 -4.311E-05 - 5.96 
E-C04 1.EC? 00 7. 72E-04
7.2"3E CO 2.1972 Cl 1.2CE C2 1.C2Cc 02 
1."7CF C2 -3. 5F-C' -5. 5 F-04 -3.9 7E-05 -S.467L-04 
1.0000 00 7.059E-04
7.2 '?E CO 2.157E 01 1.ZC V C2 1.C2) 0? 1. 01 C? 
- 3. 5- 0 -. , 0F-04 -3.65E
- 0 5  
-5.0C7E-C4 1.0COE 00 7.CA4 E-C
4
7.25 E CC 2.15 , C I 1.2C'F C2 1.CC20E C2 
1 .7C0F C? -3. ':i
- C - 4.76-04 -3.366(-05 -4.52-04 1.000C 00 7.0C31E
- 04
7.26 E CC 2.197E CL 1.2C E C2 1.C2CC C?2 
1.00 [ C ---- 1- C'. , t,.I 6 [-04 -3.005C-05 -4.1'2-04 
1.OCOE 00 7.020E-04
7..~7 E CC 2.157 CI 1.2CE C2 .C 
2 2 - 2 30' - -0' -2.0flE- O 
-3.033-04 1.00C0E 00 7.019-04
7.2'eE CO 2.1 57 CI 1.2CCPE. 2 
2 1.P701 C2 -22.1. -C 'CI -04 -2.611E-05 
-3.C500-04 1.CCCE 00 7.GICE-C4
7.';E CO 2.17 01 1.2CP C? 1.2C 2 1.70' -1(-04 -2 
7.CO3r-04
7.C2E CC 2.197E CL 1.2CE 02 1.C2. 02 1.1 0? -2.I1-- '-0 -2.1:[-05 -2.2'.-04 1.CCC 00 (,.0(,E-C4
7.317E CO 2.1 17E CI 1.2C C2 1.C, 02 I.~0E C2 -1 2.CCl -1 -2. ' -0 -2.01C9, -0)5 -2.(6 -C,-04 1.00 C 00 6 6oF-04
7 .2 7E CC 2.17 C .CI 1. C P C? 1.C20 C2 .'0 C2 -1.0 
' ) -V' -. I,-c 2 - .0, C-05 -2.,36) c-04 1.OC [ 00 6.'' E-04
7. ?71 CO 2.1971 Cl 1.201.I' 2 l.C200 C2 1 .70- C 2 -1. 1--C- 2,1C-0 1 -1.6CC-05 -2.22E
- 04 1.000 00 6.'7IE-04
7.4 7 CO 2.17 C1 1.2CPI C2 1.C20[ 0? 1.07(0' C2 -1.' 
C  
- "2'-04 -1.547 - 0 5 -2.027V-04 1.000! 00 6.9730-04
7.27E CO 2.1970 C 1.2C,' C2 1.0C'E 02 1.C0nc C; -1.21-05 -1.F', 
[- 04 -1.1547E-0S -1.04
80-04 1.000F 00 6.96
) 90 - 04
7. 3 TE C 2.17E C 1. C2 1. 
02 1.0C0 1.0700 C2 -1.2 0-C' -. 3103-c -1.204C-05 
-1.6 C-04 1.CCCE OC 6.S65s-04
S7.17E CC 2.17E C11 1.2CE C2 1.C20 02 
1.70, C2 -1. I13-C -1.534E-0" -1.1 0E-35 -1.5350-04 
!.cCOE CO 6.061E-04
7. 37E CC 2.197E C 1.27I E C2 1.CCEF 02 
1.P70 C2 -1.7-C5 -1.7t-0'. -1.01nE-US -1.390E-04 
1.000E 00 6.957E-04




E -04 1.0C00 00 6.954E-04
7.407E CO 2.197E C1 1.2CE C2 1.C2CE 
02 1.070E 02 -C.c07-C6 -1.19-0 -9.017E-06 
-1.159E-04 1.CCOE 00 6.951E-04
7.417E CC 2.17E C0 1.2CFE C2 1.02CE 02 1.70E 
C2 -P.2C3E-C6 -1.055E-04 -8.220E-06 -1.055E-04 1.OCOE 
CO00 6.4E-04
7.427E CO 2.197E C1 1.2CE C2 1. 20E 02 
1.870 C2 -7.415-06 -,.0F-05 -7.50E
- 0 6 
-9.602E-05 1.OCOE 00 6.946E-04
7.42E C0 2.197E 01 1.20CP C2 1.020E02 1.70E 
C2 -6. i71-CO -P.732-05 -6.-8
s E-06 -8.735E-05 1.0COE 00 6.944E
- 04
7.446E CC 2.17E C1- 1.2CE C2 -1.C020CE 02 1.70E C2 
-6.225 0,-C -7.943:-05 -6.244E-06 -7.945-C5 1.OCOE 
00 6.942E-04
7.4506 CC 2.1972 Cl 1.2CFE C2 1.C2CF 02 
1.0700 C2 -5. 67'-C( -7.223E-05 -5.691C-06 -7.224
E - CS 1.0COE 00 6.94CE-04
7.4l6E CC 2.197 C0 1.2Ce C2 1.2CC 02 
1.,7C C2 -5.171F-C6 -6. 67E-05 -5.106E-06 -6.567E-05 
1.OCE C00 6.938E-04
7.476E CO 2.1972E C 1.2CP C2 1.CC01: 02 1. 
7 C2 -4.711 i-0 -' .
' 6WC, -0
5 
-4.724-06 -5.9690-05 1.0COE 00 0.936E-04
7.46E CC 2.197E CL I .2C P C2 1.2CE 
C 2 1.9700 C2 - .22SC:-CL -. 425f
- 05 -4.302E-C6 -5.42 4E-C5 1.OCOE 00 6.1352-04
7.4 6E CC 2.1; 7 CL 1. ?CrE C2 1.C2C0 
02 1.70I C2 -3. V - l: -4.9.'')E-0 -3.91)
E - C 6 
-',.927E-05 1.00CE 00 6.9340-04
7.C6E CC 2.1 7[ C1 1.2C E C2 1.C20E 02 
1.700 C2 -3 .5
~ 6.-0t -4,.41[-05 -3.565E-06 -4.475E-05 1.OC0E 
00 6.933E-04
7.16E CC 2.1971 Cl 1.2CPr C2 1.C201O 
02 1.P 70 F C2? -.. . -- 05 -3.2 4r-0) 
-4.0t,-05 1.CCOE 00 6.9 3E
- C
7. 1E CC 2.1571 Cl 1.20 CC 2 
-1.C20 CE 12 7 C -0 -2.',,1:-06 
-3.6'0-C05 1.OCOE 00 6.930E-04
7.E CC 2.19 E Cl 1.2C. C2 1.C7E 
C02 1.1 C -. 7 2 -C' -'. Ac-05 -2.6',r.-06 -3.353E-05 
1.G00O 00 6.9290-04
7 .'et CC 2.17 Cl 1.2C C2 1.020 0? 1.01 C2 -2.02 
' -0.04fF- S -?.41-06 -3.0400-05 1.OCO 00 6.928E-04
'7.5 S C0 2.157E Cl 1.IC L C 2 1 .C.c : C2 1. 0 : -? 
-1 6 I. 7 :- 05 -2.? 1:2 -0 .759E-05 L. C0OC 00 
6.920E-04
i.5 S CC 2.191 E CI 1.2C L C2 1.020 C 2 .
0I 2 -2.1 ' T ' -o0 -2.01 o t -2.'503-05 
1.000( 00 6.')2 7 - 04
7. 75 CC 2.1E CC ./ [ C2 ... 1 7 1.c vc c? I C. - .C 1f,)
f  t 2- .2/14L-0 -l.r.-06 -2.211E-05 1.0001: G( 6.926E-04
7. CC 5t O 2.1 E C l I.;'Cf. C? 1.C,) 22 1. 70 -1 
.( 0 - . bt - C -1.6 ,6,-06 -2.0.0[-CS 1.0COC 00 6.;26C-04
.7 ' ~ CO 2.1',  l 1.tl 0r2 1.20 2 .$'  C. ' I 
. 09 -1.1 /f-06 -1. (7 -CS 1.O000: 00 6.9';2e -04
ia.05E Co 2. 1070 C I 1. 2C'. C? 1 .C2OC 
02 1.0700 02 -1.3711-00 -1 .6')r-0 -1.3711-06 
-1 .6930E-O .00-E6,E 6..5EOC4
I. 1 'Lso CQ 2 * 1 r C 1.00I C 2 1 .0 00 0 1.C 2 
100 02 -1.04 - -1.; 30-0 -0 .2470-06 
-1.53--05 I.OCOE CO 6.S24E00"
7.0 CO .1~7 0 Cl WICPV C? 1.0200 
0 C?-1 - -1.13 (-0, 
-i.30 --05 .OC O. 00 6.'2E-04
7.t 51 C0 2.1IS7 CI 1.200 C2 I . C 
0? 1~ i.ozoM: C -1IC2:.- r I000c1. - (100e -121. 
1F-05 1OCOI'. 00 6.923E-04
7.(15F CO 2.1S'01 1 . 2C0 C2 1 .020 01 .C E C 2.81 
'1 7(M12C -)31 -1. 141)' -01. -10.32r-07 -1.143r05 
I.0OCO: 00 6.923F-04
Y.) E CO 2.1S7E 01 1. C Pl C2 1 . /0 02 1 .8f0 
C? -V. 1. -07 -I.C3'H-' -. W; -F - .05--OS 
1.0,0E 00 6.1)22E--04
7.0L5;EC C0 2.vC CI 1.2010 C2? 
C' 2 1 Z.r'0E C 71 -CI -
.f(0-04 -7. 6 730Y -9.)C-06 1.0CC) 00 6.9 22 
-0 0
7.e 17. Co 2.100 CI 1 2C1F C2 1.0(28r 02 11! 
10' C? - -01 211- 0 6 -6.0''L-07 
-1.A',6F-06 1 .OC0F 00 6. 22E-04.
7.14, CO0 2. 1c7 C1 1.2CI1C C2 1 .02 0 
C-2 1 .1o C2. -. 30)C r - 71'06 - 311t- 07 
- 7e6)06 1 .000 09 6. 922E-04
7.L1'.1 CC 2.1S7E 01 1. CPE C2 1.C?20 
U2 1.PIOf C2 -5.7If--(:7 -(.)1H1 -06 -5.723r-07 
-6.q 0E-06 1.CCCE 00 6.021 0-0
7. C CC0 2.107E C1 1 .CC C2 1.CZCE 
02 1-071 0C? -5.17t'-07 -6I3 1-00 -!.lV'E 
i - -.3C'0C6 1.OCOL 00 6.921E-04
7.11 E CO 2.107P CI 1.2CP C2 1.G20r 
02 I . r-0 C2 - .- 1C3I-.- 7.73I1:-0 - .7030 
1 -5.7121-06 1.(K(U 00 6.21E-04
7.72 E CO 2. 17 01 1.2CPE C2 1.C20E 
0? 1.7 " C02 -'. 2 -C' -1 .1) 11'-06 -4.262F-07 
-9.171FC06 1.000 00 6.9210-04
7.7 14 f. C0 2.10EI 1 .2C C?2 1 . 02L 
3 r.0 c? -3. r - o1 70 - -O0 -3 .1,F 
- 07 -. 1f! )E -C 6 1.OCGC 00 6 .S2CE-04 7
7.14'.E CC 2.197E CI I./CPO C? 1.CC0 
C? I. !I r (,E C?. -3 0 .C.1-)I-?L-0 -3.500('-07 
-4.2eE-06 1.CCO C'0 6 .)?20-04
'. 1 .754E CC 2. 1S7E C1 I .2000 C2 1. C200 
021l 1.F.- C? -3-17'10<) -0 . IE0 - 3. 170C-07 
-3.033106 1.000L 00 6. 90OE-04'
7.7f,.C 00 2.1I7E Cl 1.20 P.E C2 1 .0201 
02 1.P70E 02 -?.87' -- Of -2 F'T-0 6 -?.87211-07 
-3.160-0 l 1 .OCOt 00 6.920E-04
7.37'.E CO 2.1S7E CL 1.CO C2 1.C2(, C2 1.070L 
C? -2. 6C 7 /0 3.1.'00(C -2.6011-07 -3.138E-06 
I. 00q 00 6.9190-04
7.e4E C0 2.1S7E C1 1. 20P C2 1.0C2 
02 1.7 02 -2.3l80-') -1.05Th-6 . .33; r:I - 07 
-2.F19-06 1 .00L 00 6.919E-04
7.7; 3 CC 2.1G7I 01 1 .200 0? 1.20F 
02 1.P70C C? -2.116F-01 -2. 'A02E-06 -2.1 
)1-07 -2. t8E-06 1.000E 00 6.919E-04
7. 3 th CO 2.1S7E 01 1.2CRE C? 1.C2CE 
02 1.00E C? -1.9? 4[-07 -2. 3V-0 6 -1.93111-07 
-2.3220-06 1.0CC CO 6.919E-04
7 .i IIECC 2.IS7E CI 1.2CPE C? 21.C2 CC2 
1.P70C C? -1. 7 ,1C-C,7 -2.112-CO -I.7ItBE-C7 
-2.ICO.6 I 11CC CO 6.l00E-04
7.023 2 CC .1S7E C 1 .2CPE C? .0200 
C? 1.8790 C? -1.52 1L. C1. 21C-EC 
-1 .SP2-C7 -1. 9-6 1.0 r- 00 6.91S0-04
7.03E CC 2.197E 01 1.200 21.0ZC 
203? .70002 -C.439[-0C -1.720-0" 
-l.432L-0? -1.717E-06 .0000 00 6.918E-04'
7..43 CC 2.1S7C01 1./CVE C? 1.020C002 
1.070E C2 -1.2rh:-07 -1.63L-06 -1.296E-07 
-1.552E-06 1.OCO0 00 6.91E-04
7.253E CO 2.17E C 1.2CVE 02 1.C2CE 
C2 1.070 C2 -1.175F-C7 -1.'13009 
-1.172E-07 -1.403E-C6 1.OCCC 00 6.91CE-04
7.(-3E CC 2.1S70 C1 1.200E C2 I.UCE 
02 1.070E C2 -1.CLiE-07 -1.277C-06 
-1.061E-07 -1.2600-06 I.OC0E 00 
6.917E-04
7.c73E CO .1I7E C11.20FC C2 
1.C203 E 021.270 0 -70.02C0 0 -1.1550>06 
-9.599C-08 -1.146 06 1.000E 00 
6.917E-04'
7. F0CC 2.1 E7G1 1.I S .2002 1.02 
0 1.B700 C2 -P.7C7F.-OP -1.C4E-06 -B.679E-00 
-1.0361-06 1.OC00 00 6.917E-04
7.q30E C0 2.1l0701 I.22E C 1.02E 
02 1.070 C2 -7.Ei70-C0 -9.1370-07 
-7.)1,00-0 -9.363E-07 .OCOE 00 6.917E-04
7.0022 CC 2.1070 Cl 1.2000 02 1.0200 
02 1.700 02 -7.C20-00 -0.5290-07 
-7.070E-00 -8.460E-07 1.0000 CO 6.916E-04
7.112E CC 2.IS7E Cl 1.20E C2 1.02CE 
02 1.870E C2 -6.44E-08 -7.7002-07 -6.4190E-08 
-7.644E-07 1.OCOE 00 6.916E-04
7.S22E CC 2.17E C 1.2020 C2 1.020E 
02 1.870E C2 -.5.0200-C8 -6.966E-07 -5.204E-03 
-6.90C6-07 1.OCOE 00 6.916E-04
7.S!2EC-- 2S 7 E C 11.2C0E C 2 -- '1 .C 2 O E -0 2'1.870E 
C2--5.20- 0& -f.29 5E-07 -F5.247E-C8*6.239[-0707 .OCOE 
00 6.916E-04
7.S42E CC 2.1 7 CL 1.2CCE C2 
1.2.20 02 1.870 C2 -4.7C6 -00 -5.6000-07 
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